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5 or waters at Hurrogate tiny 5 . 
i: wel ot polluted; {6 that no at — 
1 need be apprehended i in dae. 15 EE 2 
Tul, buch well is th bc . 

e to one of the barns of tf 5 


* « 
FN OE. Y ab 


Crow TORI 4344 & 


Crown-Inn, being it ten yar 5 
Aant from it. In digging, « few dt. 
5 years finte, the -foundatio n of that 
1 barn, they met with ſulphor » water in 

ſeveral” places. At a very 7 Title d 

rarice from the four watt there ae 

«vo others of the ſame kind; one in 

| f the Half-Moon-Inn, diſ- 
B2 1 covered 


* > A ) 
—— . — 


r ᷑ nd 


1 4 5 
coyered in digging. 1 fo common 
water in 1783s. and another Which 3 

50 breaks out on the fide of the rivulet 164 
below that Inn. On the banks of... 
| that riyulet 1: ſaw ſeveral other ful- 
| phureous ſprings: they are eaſily diſ- 
tinguiſhed by the blackneſs of the 
earth over which they flow. . _ Sr, 
On the declivity of a hill, abour a a rs 
quarter of a mile to the weſt of the | 
ſulphur wells at Harrogate, . there i HOG 
a bog which has been formed by the 
rotting of wood: the earth of the 
rotten wood is in ſome places four = 
feet i in thickneſs, and there i is a ſtra- 
tum conſiſting of clay, and ſmall 35 
looſe decaying ſand-ſtones, every 
where under it. The hill above „ 
of grit-ſtone. In this bog there. are 
four more ſulphur wells; ; one at the 
top, near the rails which ſeparate t the 
bog from the Common; and three 
| . 
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2 
at the bottom, thoug gh e one bp dhe; 5 
By firitly ſpeaking, is not in the bog, Ny 
but at the fide of it in the ſtratum 5 
on Which the bog i is i tuated, and at 5 
the diſtance of a yard or two from a | 
rivulet of freſh Water, wie ” Tung Ins 
from thence to Low Harrogate, e, pal- . 
ſing cloſe to the fide but 72 45 the . 


level of the ſulphur wells of that 


place. : On the other fide of the 
hill, above the bog, and to the welt | 
of it, there is another ſulphur well 
on the ſide of a brook ; and it has 
deen thought t that the wells both at 
Harrogate and in the bog are ſup⸗ 
plied = this well. In alow ground, = 
between High Harrogate and Knareſ- 
| borough, there is a ſulphur well; 
another to the north of it in Bilton 
Park, at about the diſtance of a mile; 7 
and another to the ſouth of it, at 2 - 
5 leſs diſtance, was diſcovered this 
a B 3 g year 


= - arrogate; ; and by an accurate ſearch 


à great many more might, probably, | 
| be diſcovered i in the neighbourhood. 1 
It᷑t is not unuſual to dig within a 
few yards of any of theſe ſulphur | 
wells, and to meet with water which 
is not ſulphureous. I ordered a well 


to be dug in the fore mentioned bog, 


fixteen yards to the ſouth of the ſul- 
phur well which is near the rails, 


| H [ov 847 none. | 
| of theſe. laſt- mentioned wells are 


1 
- 
4 * 
: >> 
! — 
{4 


- and to the ſame depth with it; the | 


Water with which it was preſently ” 
filled was chalybeate, but in no de- 
gree ſulphureous. I had another 
well dug, at about thirty yards diſ- 

tance from the three ſulphur wells 
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| n, 
10 waterof hich, believe; — 
m 2 Went ae from 4 


practiſed, as — in common wa- 


chat ſhould be bee och uſefal; might 


eaſily be made even greater than that 


of fea water, by _—_ 4 quarter 
of 
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GS TA 
NS 


fo uſeful rn ET hs as an 2 
gent e perſon might 


3 yi and. ſhale, which Corn 

poſe the lower hills near the wells at 

Harrogate, dip very. much, as may 
be ſeen in a ſtone quarry about two 
hundred yards from the wells ; and 
the ſame circumſtance may be ob- 
ſerved in dry weather, in following 
the bottom of the brook: from the 
village up to the bog; and hence, 
if there be a communication be- 
tyeen the waters of the bog and 
of the village, as. Doctor Sh 
aſſerts, it is probable, that the ſame 
e of ſhalt which is ſcen at. the 
| bottom | 
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thermometer in the ſhade was 72? 


the Ange. and that the water finds | 4 | j 


10 hos from the be 8 to the village, ; 
through 
tum. . 


i the crevices e chat fira- 15 


After having obſerved, as e wefdly = 


asT could, the number and firuation 
of the ſulphur wells about Harro 


gate, I took notice of the tempera- 5 
the four at the village. Inn 
the month of June, 1780, when the 


and the pump water at the Granbys : 
Inn, the well of which is fifty feet 


deep, was 48˙, the ſtrongeſt of the 
ſulphur wells, being that of which 
invalids uſually drink, was 505. On 


the 29th of July in this year, after 
the earth had been parched with 
drought for many months, the heat 
of the I" well was 54; the 
water 


. face of the earth 


their. in 1 the bade 76*,. Doctor 
Walxrx, who has lately wri 


chat the heat of this ſpring was 485 1 
when that of an adjoining: riyulet 
Was 53˙. And I have little doubt 


» 
, 


in believing, that if the experimt nt 
Was made in cold weather, the tem- 


perature of the ſame well would. be 


found to be ſeveral degrees below 48. 
This variation of temperature in the 


ble ee in a 3 fo. near. to. 
the ſurface of the earth, as to parti - 
 cipate of the changes of temperature, 


. ; to which that i is liable from the action ; 


* the ſon. But the heat of the 


on Harrogate ene ſay * 


ſulp wr water indicates its ſpringing 5 
from no great ys below the ſur-, 
Ol, at leaſt i it indi- | 


f. * 


a xd Fees — 2 
P Dr 
n 82 n e 


ab at's in A going to the Ach, 
; the third well, which is reckoned the 
next ſtrongeſt, was 3% hot when the 


firſt well was 54%. In ſupport of the 
conjecture that the ſulphur water of 


che ſtrongeſt well would in a cold ſea- 
ſon make the thermometer fink below 
48, which is the conſtant tempera- 
ture of ſprings ſituated at a gre 

depth in the earth in this country, 
it may be obſerved, that though the 
firſt and the third well are never 

Frozen, yet the fecond a 1 well 
are e frozen 1 in ſevere we: the 3 


4 5 5 rature 


Water in which. * is * diffolved,. 
being fro: 


| incident. to our cli- 
dure e of theſe 5 


the 1 e "WES: ner id in any 
of chem, ſo neither does there > ſeem. 


= . — with here to he quaming of 
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| ſpecific gravities 


* diſſolved: ty Wee 
' raking the ſpecific gravity 
water: this method is not Fo be reliec 
of any other kind 
with che ſes n Th 


ſalt is diflolve 6 


begun ads in the 
Senn at Harrogate. On 


le portion 
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in water 


; ſecond well 


| ' cific gravities with the table which 
| 18 given in the LXih volume of the 
| Tranſactions, , it may be gathered, 
that the water of the firſt well con- 
tained „ of its weight of common | 
falt; that of the ſecond and fourth, 
. chat of the third, ,* e. After 
four days more heavy rain I tried 5 
the ſtrongelt well again, and found = 
its Tpecific gravity to be 1.008. It 
is worthy of obſervation, _ that the 
Pater, as it i ſprings into the f f | 2 
third well, is quite tranſparent, but ä 
"uſually of a pearl colour in the ſe- 
cond and fourth,. ſimilar in appear- . 
ance t co the water of the firſt or third 5 
well after it has been expoſed_: a few 


| hours to the air; hence! it is proha- 


"of 8 * $8 8556 * 2 EO oj 


| Vell 1.002, By cc comparing theſe f ſpe-- 1 


ble, that the external air has acceſs 15 


to che water of the ſecond and fourth f 


well before it ſprings up into the 
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baſon. A great many authors have 
# publiſhed accounts of the quantity 
"00 common ſalt contained in a gal- 
lon of the water of the ſtrongeſt 


well; they differ ſomewhat from 


each other, ſome making it more, 
others leſs, than two ounces, "Theſe 
diverſities proceed either from the 
different care and ſkill uſed in con- 
ducting the experiment; or from a 
real difference in the quantity of ſalt 
with which the water is impregnated 
at different ſeaſons of the year. The 
medium quantity of ſalt contained in 
a gallon falls ſhort of, I think, ra- 
ther than exceeds two ounces. The 
ſea water at Scarborough contains 


about twice as much ſalt as is found 
in the ſtrongeſt ſulphur well at Har- 
rogate. The ſulphur wells at the 


bog are commonly ſaid to be ſul- 
phureous, but not ſaline. This, 


however, 


* 


* 


pr Sl 


49 
Hi owever, is a miſtake; the) cont 
alt, and ſalt of the ſame Kinds as oe 5 
wells at the village. 1 could not 
diſtinguiſ the kind of ſalt by the 
method in which I. had eſtimated the 
quantity contained in the ſulphur 
wells; I therefore evaporated a gallen 
of the water of the well in the bog 


which is near the rails, and obtained 5 


A full ounce of. common ſalt, of a 
browniſn colour; the colour would 


have gone off by calcination. In 5 


what degree the medicinal powers 
.of Harrogate water depend on its 
ſulphureous, and in what degree on 
its faline imptegnation, are queſ- | 
tions which I meddle not with: 7 5 
would only juft abſerve.on this head, 
that any ſtrong ſulphureous water, 
ſuch as that of Keddleſtone in Der- 
byſhire, or of Shap in Weſtmore- 
Jand, eſs naturally contains little 


C 2 —.—.— 


diameter; yet, from what has 


1 iT 20 -- 
'or” no > ſea ſalt, may be rendered i 5 
milar to Harrogate water, by dif- 
ſolving in it a proper proportion of | 
common alt. The four ſulphur 
wells at Harrogate are very near to 
each other; they might all be in⸗ 
cluded within the circumference of a 
circle of ſeven or eight yards in 


ſaid it is evident, that they have not 
all either the ſame temperature, or 
the ſame quantity of ſaline impreg- 
nation. This diverſity of quality, in 
wells which have a proximity of 
firuation, is no uncommon phzno- 
menon ; and though at the firſt view 
it ſeems to be ſurpriſing, yet it ceaſes 
to be ſo on reflection: for the waters 
which feed wells ſo circumſtanced, 
may flow through ſtrata of different 
5 qualities ſituated at different depths, ; 
* in the ſame direction; or 
through 


ent depths, and in different dies- 
and that this is the caſe at 
H arrogate is probable enough, there 


being hills on every, ſide of the hol- iD 


= low in which the village is placed. 


With reſpect to the ſulphureous, 
impregnation of theſe waters, ] made 
the following obſervations. 

The inſide of. the baſon, into 
wh ich the water of the ſtrongeſt well 
riſes, AS; covered. with a whitiſh pel- 

licle, which may be eaſily ſcraped f 
off from the grit-ſtone of which the 


baſon is made. I obſerved, in the + 


year 1780, that this pellicle on a hot 
iron burned with the flame and ſmell 
of ſulphur. I this year repeated the 
experiment with the ſame ſucceſs; 
the ſubſtance ſhould be gently dried 
before it is put on the iron. I would 


further obſerve, that the ſulphur 3 is 
| = - Cc 3 but 


FE * 5 


© 27 3 Co: 
but a fan part of the ſubſt⸗ ine . 
which is feraped off. That 1 might 
be certain of the poſſibility of ob- 
taining true palpable ſulphur rom . 5 
what is ſcraped off from the baſoni,. 
and at the ſame time give ſome gueſs. 
at the quantity of ſulphur contained 
in it, I took three or four ounces of 
it, and having waſhed it well, A id 
dried it thoroughly by a gentle eat, 
I put two ounces into a clean glaſs 
retort, and ſ ublimed from it about. 
two or three grains of yellow ſul⸗ 
phur. This ſulphur, which ſtuck to 
the neck of the retort, had an oily 
appearance; and the retort, when 
opened, had not only the ſmell of 
the volatile ſulphureous acid, which 
uſually accompanies the ſublimation 
of ſulphur, but it had alſo the ſtrong 
empyreumatic ſmell which peculiarly 
appertains to burnt oils; and it re- 
tained 


EE. = 

ained 1 this ſmell for ſeveral days. 1. 
has been remarked before, that the 
falt ſeparable from the ſulphur water 
was of a browniſh colour; and others, 5 
who have analyſed this water, have 


1 met with a brown ſubſtance, which 25 


| conje 


they knew not what to make of? 
both which appearances may be at- 
tributed to the oil, the exiſtence of 
which was rendered ſo manifeſt by 
the ſublimation here mentioned. 1 
will not trouble the Society with any 

ures concerning the origin of 
this oil, or the mediun 


um of its com- 
bination with water; the difcove f 7 
of it gave me ſome pleaſure, as it 
ſeemed to add a degree of probabi-' 
lity to what I had faid concerning 
the nature of the æir with which, in 
one of my Chemical Eſſays, 1 had 


ſuppoſed Harrogate water to be im- 
— I. will again take the 
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atual exiſlence of ſulphur in them; 


. of repeating bs query. WIT ; 
I there propoſed. - “ Does tllis air, 


and the inflammable air ſeparable Ph 
from ſome metallic ſubſtances, con- | 
| fiſt of oleaginous particles in an elaſtic, - 


ſtare: ?” When I ventured to, conjec- 


ture, in the Eſſſay alhgded to, that 


ſul phureous waters received their im- 
pregnation fr om air | of 2 particular : 


| | kind, I did not know that Profeſſor, 


Bergman had advanced the ſame opi- 
nion, and denominated that ſpecies, 
of air, Hepatic Air. I have ſince. 
then ſeen his works, and very readily 
give up to him not only the priotity 
of the diſcovery, but the merit of 


proſecuting it. And though what - 


he has ſaid concerning the manner: 


of precipitating ſulphur from theſe 


waters can leave no doubt in the 
mind of any chemiſt concerning the 


yet 


FO 
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K Knowing oY in —— baths wr yOu 


1 to 50 ſides and top of the chan- 
nel in which the ſulphureous Water 
is conveyed, I examined. with are t 
attention the ſides of the little ſtone : 
building which. is raiſed over the 
baſon of the ſtrongeſt well, and ſaw; 
them in ſome places of a yellow.iſh 
colour: :this...L thought. proceeded: 
from a ſpecies, of yellow. moſs, com- 
monly: found on grit- ſtone: I col- 
lected, however, what I could. of i an. 
by. bruſhing - the ſides of the build- 
ing, at the diſtance of three or four 
feet from the water in the baſon: 
on poteing, what I had bruſhed of 


E 


| fiſted Pri incipally of p part eher of rit- x 
: ſtone, 2 ident y however mixed ** 5 | 


| Much of the falpabows water is 
uſed for baths at Harrogate; and 
for that purpoſe all the four vells 
are frequently emptied into large 
tubs containing many gallons apiece; 
theſe conſtantly ſtand at the Welle, 
and the caſks, in which the water is 
catried to the ſeveral houſes, are 
filled from them. On examining 
the inſides of theſe tubs, I found 
them covered, as if painted, with a 
whitifh pellicle. I ſcraped off a part 
of this pellicte: it was no longer 
foluble 1 in water; but, being put on | 
A hot iron, it appeared to confiſt al- 
moſt wholly of fulphur. Some of 
theſe tubs have been in uſe many 
years, and the adhering cruſt is thick - _ 
in ee to the time they have 
I bein 


0 2 Y 
teen applies to che purpoſes bur 
the ſulphur pellicle was ſuMeiently 1 
obſervable on one which was new iy 


EET it is. firſt put inte the | 
tubs is tranſparent; when it has bee * 
expoſed to the air for a few hours, it 


be b WW precipitating: > Dt 8 
the bottom. This white precipitate 
conſiſts partly „I am not certain that 
it conſiſt th, of fulptiur; ant 
| the ſulphur i is as really contained in- 


4 iron is contained in certain ſorts 


of chalybeate waters; in the one 
: caſe the iron is rendered ſoluble i in 
: water by its being united to fixed 
air, or ſome other volatile principle 3 
and in the other ſulphur i is rendered! 
ſoluble | in water FOR its 5 united 
0 


the waters denominated fulphureous,; . 


0 * 


to fixed air, or ſome other volati e 


=> 


principle: neither iron nor ſulphur © 
are of themſelves ſoluble. in water, 
but each of them, being | reduced 


* 


into the form of a ſalt by an union 


with ſome other ſubſtances, becomes 


ſoluble in water, and remains diſ- 
ſolved i in it, till that other ſubſtance I 
either eſcapes into the air, or be- 
comes combined with ſome other Ef. 
body. = gs PE 
About forty years ago, "they 27 | 
up the baſon of the third well, and a 
credible perſon, w who was himſelf 5 
preſent at the operation, informed 
= me, that in all the crevices: of the 
ſtone on which the baſon reſted, Þ 
there were layers of pure yellow "Sg 
phur. This I can well believe, for 8 
ordered a piece of ſhale to be broken 
. off from the bottom of the fourth | 
| well; 3 it wWas Þlit, as ſhale generally. 


is, 


0 « 2 35 

is, into ſeveral thin pieces, and 1. 
bs. wered with a whitiſh cruſt. Being 
laid on a hot iron; in a dark room, | 
it cracked very much, and exhibited 
a blue flame and ſulphureous ſmell. | 

If the water happens to ſtand a few 

"apo in any of the wells, without be- 
ing diſturbed, there is found at the 
- bottom a black ſediment; this blac 5 
ſediment alſo marks the courſe of 
the water which flows from the well, 
and it may be eſteemed charaRteriſtic 
of a ſulphur water. The ſurface „ 
the water alſo, when 1 it is not ſtirre 


for ſome time, is covered with a 


whitiſh ſcum. Doctor Short had 
long ago obſerved, that both the 
black ſediment, and the white ſcum , 
gave clear indications, on a hot 
iron, of their containing ſulphur: 1 
. know not whence it has come that 


"his ee has been queſtioned i in 
this 
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b is found at Harrogate, ſticking 


-covering the furface of the ea 


x9»), 


is point; certain I am, that n the 


bet true. The TOY Truths 4 1 


which is found: ſticking on the graſs 
over which the water flows, being 
3 dried, burns with the flame _ 
and ſmell of ſulphur. From what 

as been ſaid it is clear, th: t fol- 


to the baſon into which the water 


Avia: ſublimed upon the ſtones - 


-which compoſe the edifice ſurround- 


ing the well; adhering to the ſides 


of the tubs in which the water ſtands; 
ſubſiding to the bottom of the chan- 
nel in which the water runs; and 


and of the blades graſs, over 
-which it flows. It is unneceſſary to 
add another word on this ſubject; it 
remains that T riſk a conjecture or 


vo, on the primary cauſe of the 
N ſulphureous 


in theſe water. OY : „ 5 Sk | 
. the Che mird EY e, re- | 


| Fas to, I have ſhewn,- that the air 
ſeparable. from the lead ore of Der- 


byſhire, or from. Black-] ack, by ſo⸗ N 
lution in the acid of vitriol, impreg- . 

nates common water with the ſul» 
| phureous ſmell of Harrogate water; 
and I have alſo ſhewn that the blad 
der fucus or ſea- wrack, by being 
calcined to a certain point, and put 
into water, not only gives the water 
a brackiſh taſte, but communicates 
to it, without injuring its tranſpa- 


rency, the ſmell, taſte, and other 


properties of Harrogate water. Pro- 
feſſor Bergman impregnated | water 
with a ſolphureous taſte and ſmell, 
by means of air ſeparated by the 
vitriolic acid from hepar ſulphuris, 
tial ER fuſion of equal weights of 
| ſulphur 


„ 


1 * 3 
jur And pot-aſhes, 4a from: a = 
| maſs made of three parts of iron 1 7 
| -flings melted with two of ſülphur; ö £1 
"and he for nd alſo, that Black- Jack 
and native Siberian iron yielded he- ; 
patic air, by ſolution f in acids. This. 3 
* believe, is the main of what 1 is 
known by chemiſts on this ſubject; 
vrhat I have to ſuggeſt, relative to 
the Harrogate waters in particular, 21 
may 5 of uſe to o future f. E 
_quiters. Hrs FE 
1 have been told, Aer on bale. 
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| ing into an old coal-work, in which 
1 a conſiderable quantity of wood had 


fo 
— 


been left rotting for a long time, + 
there iſſued out a great quantity of 
water ſmelling like H arrogate vater, 
and leaving, as that water does, a 
white ſcum on the earth over which 
it paſſed. On opening a well of 


15 water, in which there was 
daun, 
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great e 75 
which s ſeems to 0 


wee 


ſpring. from the 
earth of the ratten wood of which 
that bog conſiſts. Theſe facts are 
not ſuſficient: to make us certain. 
vol. v. ; D 


eous water, 
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of no 2 in the inquiry ; ' becauſe 14 
wood, at a particular period of its 5 
putrefaction, or when fituated at a 
particular depth, or when incum- 
bent on a ſoil of a particular kind, 
may give an impregn ation to wa- 7 
ter, which the - ſame wood, under 
; nn eircumſ e would not 
| . . : 
The bilge water, able bend * 
the bottom of ſhips which are foul, E 
is ſaid to ſmell like Harrogate wa- 
ter: J at firſt ſuppoſed, that it had 
acquired this ſmell in e eee . 
of becoming putrid in contact with 
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Hotabſe ſüpport tö the cörhctüfe! 
th formed of rotken wood” Wing, 
mental in Sener the ſtnelf c 
Trarrogare water. Bur this notiof 
is got well founded; for che Bilge 
writer is, 1 ſuppoſe, falt Water; ald 
Dy. S Bort ſays, #hat fea water, Wien 
back been Kept in a ſtonẽ bottle m 
| weeks © ftonk not mach ſhort of | 
Hartogate fol pur Water,” * Tet Has 
fexbirack;" which ect us 4 ges 
deal of fea ſalt, exhales an odour 
ſimilar in all reſpects to that of Har 
rogate water; and ih confirmation 
of the truth of this remark, 1 find 
that an autllor, quoted by Dr. Sbors, 


ſays, that © Bay ſalt thrice calcined, _ 


| ah in water, gives ex * the 
ö 5 ) odour 


| 8 together, it may, Erhape, 
be inferred, that common ſalti c 


4 


nunicates a ſulphureous Welte 6 


that. - =P is * een op 1 ' ae 
ſuppoſition, that either a calcined - 


ſtratum of common ſalt, or à pus 


treſcent ſalt ſpring, may contribute 
to the production of the ſul phure- 
ous ſmelt of Harrogate water ; eſpe- 
ially as theſe waters are largely im. : 


Pregnated with common ſalt. 


ever, ag neither the ſalt in ſea water, 


nor that of calcined ſea: wrack, nor 


- calcined bay ſaltz are any of. theos 5 
abſolutely free from the admisture 
of bodies containing the vitriolie 
acid, a doubt ſtill remains, whether 

the re exhalation, here 
1700 „ . 
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Fr rom 1 theſe -experimems-_- 
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1 polen of. can be eta ds 
_ Fubſtances in 1 the vitriolle E acid 
does not n,, 

The ſhale. N which 5 is 


4 when i it is firſt dug out of the 


earth, gives no impregnation to wa- 


ter; but by expoſure to air and 
= moiſture its principles are looſened, 


it ſhivers, into pieces, and finally 


moulders into a kind of clay, which 


bas an aluminous taſte. Alum is 
an earthy ſalt reſulting from an union 
of the acid of ſul phur with pure clay; 
and hence we are ſ. ure, th at ſhale, 


when decompoſed by the air, con- 


dains the acid of ſulphur; and from 
its oily black appearance, and eſpe⸗ 


eially from its being infl ammable, 


we are equally certain that it con- 


tains phlogiſton, the other conſti- 


tuent part of ſulphur. © And indeed 


| Pyritous ſubſt ances, or .combinations 
1-7 22 © 67 
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0 1 } ET 
of 3 and iron, enter into the 
, compoſition of many, probably; of 
"All ſorts of ſhale, though. the parti= 
cles, of the pyrites may not be large 
enough to be ſeen in ſome of them; 
and if this be admitted, then we need _ 
be at no Joſs to account for the bits 
of ſulphur, which are ſublimed o 
the top of che heaps of ſhale, when 
they calcine large quantities of it 0 
for the purpoſe of making alimz - 
nor need we have any difficulty in 
admitting, that a Phlogiſtic vapour 
5 muſt be diſcharged from ſhale, when 
it is decompoſed by the air. Dr. 
Short ſays, that he burned a piece of e 
aluminous ſhale for half an hour in 
an open fire; he then powde ed 
infuſed ! it in common water, and che 5 
water ſent. forth a moſt intolerable 
| _ fulphurcons ſmell, the very fame: ; 
* vich Harrogate water. He durned 
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o 
— 
7 
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at 39 NY 
1 other pieces of ſhale, but none 
2 aha dan fo fro n the firſt. 


the different pieces of ſhale which 
he tried, or to the calcination of the 
firſt being puſned to a certain defi- 
nite degree; for the combination of 
the principles on which the {mel 
depends may be Produced by 8 
. f heat, i AQ ad ky = 
0 er 5 haue e mentioned; een 


3 hen — — | 
ark; the ſolphur wells z. many” of 


upon. dale, and the. fulphur- wells 

ring out of it. They have boled 0 
to the depth of twenty yards EE... 
„ | : D * this N 
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ſprings, in various parts of En 
ariſing out of ſhale, in which * ſuck. 


does, with ſteel; and other 


will: make ths: 2 r tes 
ds of 
it are ſoft, as if in a ſtate of decoms 
poſition, and the ſulphur water 1 


thought ta riſe out of chat ſhale 


ene or otherwiſe" Wer es 


hab water ene * over it, 


which is in the ſofteſt ſtate. But 
whatever impregnation 


muſt. not be ci concluded, that ſhale im 


general gives water a ſulphureous 


impregnation; ſince there are man, 
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1 there » was ho! my 5 


| 1 a pyricous — when elix2 
pong that ws. — -moraſs is 
of the fame V | 
Whether nature uſes any of this | 
methods which 1 have mentioned 
of producing the air by which ſul- 
phureous waters are impregnated, 
| uſe, however, to record the experi- 
meets by which her productions may 
= be imitated for thouglt thr line of 
human 
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ever been contidied.* an e 
as a problem of difficult ſolution. 
Thoſe philoſophers who acquieſce, 
upon the, whole, in the cauſe which 
hath been aſſigned for this Phæno· 4 
menon by Sir Iſaac Newton, in his 
optical Queſtions, have taken great 
pains | to illustrate the manner how 
it is effected, by ſuppoſing that the 
bodies are received into the pores 
ol their reſpective menſtruums, ane 
there kept ſuſpended by the attrac- | 
tion or, as Bernouilli and Freind . 


rey... | 


would have it, by the reſiſtance ariſ- 
ing from the tenacity. of the fluid. 
Hence it happens, ſay theſe philoſo- 5 
phers, that after water is ſaturated 
with one ſalt, it is ſtill capable of 
diſſolving ſome what of a ſecond kind, . 
and being ſaturated with that, of a 
third, and ſo on; juſt as a veſſer 
Killed as full as WO with PRI 
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ſal, ſed alumen etiam, 


moniacum ſaccharumgue & alia gu 
aliarum ſunt: figurarum. eddem aud 
N n. paſſunt; erunt AR etiam in 
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faturats furrit, nibilominus'& alien | 
mg rand Omnia" tinned . 1 
8 1. eap. iin. Te rexfon why - 
warm water diſſolves in ur "ore 

falt than cold water, ſeeins as if it 
might be derived from the ſame 


of the fluid; and might ther 
ſuppoſed capable” of -admi 
hem a larger quantity of falt. This. 
doctrine hath been embraced by 
moſt philoſophers, eſpecially by the. 
late Abbe Nollet, in the 4th volume 

of his Legons de Phyſique; and I 
do not know that it hath been op- 
poſed by any body. The late Mr: 
Eller, of Berlin, hath carried this 
8 5 ſpeculation | 
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Table in the Berlin Merits fer 
- - "v7 7 exhibiting” the ſeveral quan- 
Alles uf above: twenty different Kiris 
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out Ski in the leaſt av 
bulk. It is not therefore without 
ſome | oncafifieſs' that I find myſelf 
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y water, an and. im- 


chi the. water 


that water cannot 
rt of its weight. of Dit 
ing augmented in bulk. 

Mr. Eller, from his .experimet K 
1 . concludes, that eight ounces of Was 
der will abſorb one drachm and 4 


; 5 L hal, or above a 42d part of. its 
1 eight of nitre ; and hence 1 op- 
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of water which 1 
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ould have ab 01 


25 f # & 


teen times as much, -of above three 
ounces; whereas, the. event thewed | 
that it could not ſorb 2, x of an 
unge. From. the Unking wg! the | 
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WY aa 2s. belies: thay ſonie 
part at leaſt of the nitre was taken 
into the pores of the w water: in or- 
der to ſee whether this conjecture 
could be verified by fact, I made 
* ag nme. „ i At 


has EXP E N 1 ME NT = Ag 15 „ 
5 choſe two matraſſes of unequal 
fizes, containing quantities o of water 
in the proportion of 12 to 1, the 
diameters of the necks bring equal: 5 
into the largeſt I put eth part of 4 
"the water's weight of nitre, and an 
equal quantity into the ſmaller; and 
'F obſerved that the water, as well a 
before as after the ſolution, was 
equally elevated in them both: this 
experiment was repeated. Now, if 
a given quantity of water can abſorb : 
Into Its Pores, without being in. 
creaſed in magnitude, any quantity ; 


of ſalt however ſmall, It ſeems rea- 
| 0 bonable 


7 


containing n times as many 
pores ſhould abſorb twelve times as 
onde (ſince it is an allowed fact 
that the minuteſt portion of a ſalt 


is uniformly diffuſed through the 


largeſt quantity of water) and it 
might conſequently be expected, that 
the water ſhould riſe higher in the 
neck of the ſmaller matraſs than in 
chat of the larger, which is corre 
to the experiment. RP 
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"EXPERIMENT In. 9 
Apprehending that common pump 
water, with which » & had made the 5 
preceding experiments, might have | 
its interſtices preoccupied by ſelenites 
and other hetero geneous matters, 
and be thereby rendered incapable 
of admitting into them any addi- 
tional ſubſtance; and obſerving chat 


Mr. Eller had uſed in all his expe- 
KS riments | 


Aenne to his * that means: 
but upon trial, with diſtilled water, 
I found the elevation preciſely the 
fame as before. Nor do the con- 
cluſions depend upon the kind of 
ſalt; they hold true mutatis mutandis 
of any other ſalt as well as nitre. 
During the ſolution the water is re- 
frigerated and thereby contracted in 
magnitude, and the ſmaller the 

quantity the greater will be the cold 5 

and conſequent contraction pro- 
duced by the addition of ſmall por- 
tions of ſalt; but I cannot ſuppoſe 
that this circumſtance could be over- 
looked by Mr. Eller, though it in- 

_ duced me to uſe a much larger quan- 
tity, or that he attributed the ſink- 
ing of the water during the ſolution, - 
to an imbibition of the © ele of 
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"EXPERIMENT 1. F 


| Having always remarked that 25 
water in the neck of che matraſs was 


elevated higher upon the firſt im- 


merſion of the ſalt, than after it was 


wholly. diſſolved N. 1 endeavoured to 
aſcertain the difference in ſeveral | 


kinds of ſalt. To do this with the 
greater exactneſs, 1 pitched upon a 


matraſs which had a neck as far as 


I wanted it accurately cylindrical, 
as I found by obſerving the eleya- 


tions occafioned by the additions of 


equal portions of water; the ma- 


traſs held about 67 ounces of wa- 
ter. The ſalts I uſed were all dry, 


= 


and in as large pieces as the neck 


of che matraſs would admit; the 
; water was heated to the forty-ſecond 


8 '6 E 3 — : 
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1 hanged abs | 


water for each experiment, and uſed 
in each 24 penny weights of falt; 
the heights to which the water roſe, 
as meaſured from a mark in the 
middle of the tube, before and after 
the ſolution of each ſalt, are expreſſed 
in the following table: the firſt co- 
lumn denotes the height to which 


the water was elevated by 24 penny 


weights of ſalt before its ſolution, 


the ſecond after its folution, the 
third the difference in fra&ional 
ay of the N before ſolution. 


| Elevation by 24 penny 3 

| S ſimple water o 5 : 
24 penny weights of „ 
nuine Glauber's ſalt 42 36 5 

Vol. falr of fl. ammon. 49 33 
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| Refined 5 «ſugar { & 
Coarſe brown ſugar 


— 


2753 M 


N 
3 
Ss 


e I 4 


19 15 * 
Corroſive 


* 


J ne nn Ct; OM 2 e 
BY 2 > 75 : * * 7 e 


geſt a doubt nem an 


of his principle. 
bude water in the n 


— 


o 


Ros 7 .. 


= \ — 1 


5 — — — — 
3 — — * — 
- 8 - — wt 
— 492 
* * 
N 5 2 * 8 ; 
« : 
* 5 o * o 
P 3 x * 0 * 
" A 1 4 
- , «Fr 
: * D 4 
„ 0 x R 6 
. hs ; n _ * 8 » : \ * N 
A 8 8 * - 4 
0 . * , 8 8 f 4 . f : 
* ( Xx ” * 1 * * — ' - - 1 * 8 72 * 32 * "20 * . J 
V - G 5 " * r - 4 ” * 
J eit F - . . d 5 : 1 64 2 PPP ” N 
"I = * 1 5 * , g * . 8 * » — 0 
d 7 - * * . 
N * 1 5 I 
k 1 » x 
7 — " 's ; 
— * i 


1 . 7 . oh 27 


. 
r 
** os * 3 


Ve * 
* i 5 «7 


Neves an experiment I made; abſorb; þ vt 
ets part, nor, as I believe, any? 

part, of that ſalt without deing ug 

mented in magnitude. It is evider 
from the table that ſal gemmæ, blue 2 
ritriol, corroſive ſublimate, calcined 
itriol; and in general thoſe fats | 

which retain the leaſt water in their 
compoſition and conſtitute ard-- 
eſt maſſes, ſink more i ortion 
to their reſpective” bulks chan 3 " 
other. I own myſelf at a loſs: for a 
general principle to explain this ge- 


contained in the ſeveral falts may be 
eſteemed ſufficient for the purpoſes 
a very copious ſeparation of air from 
the ſalts during the whole time of 
their ſolution may be readily ob- 
n in all of them, land a mal) 
hu 5 e 


0 


/ ſalt, - may augmens/e 


l put ſenſibly in aling: 
we cg, 2 er t the two: following © er. 
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tad _ air in by lg boiling) f 
and which had been corked up whilſt 
it was warm; when: it had acquired 
a proper temperature, 1 filled a ma- 
traſs with it, as before, and putting 
into it ſal gemmæ, &c. I obſerved 
that che elevation before ſolution was 
the ſame as when common water was 
uſed, and that it ſunk equally in the 
neck during the ſolution; but then 
the ſeparation of air ſeemed greatly . 
2606 in all the trials I made. This 
phznomenon is eaſily explained: 


el” we 
7 5 
f — 


er anke a 7 


attract uy difalvre the ſalt, and 


ls air, added to the air con ained it 
the ſalt, renders the whole much. 


the air with which they — 


wb airs. upon the addition 0 _ 
8 darticles of water begin . 


"78 


more viſible in common than in 


boiled water. Muſſchenbrook and 
| others are of opinion, chat air only | 
ſtices of water, without 
augmenting i its bulk; they ground 
f their opinion upon obſerving that the 
ſpecific gravities of common water 
and of water purged from its air 
are equal; the fact, taking it ſor 
granted, will ſcarcely authorize the 
concluſion: for, ſuppoſing that a 
cubic inch of common water con- 


fills the in 


tains even a cubic inch of air, the 

difference of the weight of the wa- 

texwhen farurated with air, and when 
freed ; 


i 
l 


wholly freed Fromm! 88 will not equal : 
2 of a'grain: how imperceptible then 

| min the difference be, if water, in- T 

ſtead of; an equal bulk, doth not con- 


5 tain +5eth part of its bulk of ait, 8 


which is a ſuppoſition much nearer 
to the truth: the air is ſeparated from 
the water during the ſolution of the 
ſalt, and the particles of the ſalt pro- | 
bably occupy its place as happens in 
other chemical precipitarions ; but 5 


we cannot thence infer that they are 


received into the interſtices of the 
water, unleſs we had more conclu- 5 
ſive arguments, to prove that the air 
itſelf was lodged in them. I varied 
the preceding experiment by putting : 
two equal and tranſparent pieces of 
fal gemmæ into two tall drin 
Ow filled one with common, the 


other 


other wih een vater $; frog; the . 5 
frſt there. continually aſcended a very. 
| viſible ſtream of air, and the ſalt and 
the bottom of the glaſs were covered 
with bubbles, it ſeeming as if the 
water quitted its air to diſſolve the _ 
” falr ;- in the other, though ſome air 
Was ſeen breaking out from the ſalt 
Whilſt it was diſſolving, there did not 
ſeem to be any precipitated, as it 
were, from the water. In moſt of 5 
the experiments which I made, the 
boiled water diſſolved a given quan- 
tity of ſalt ſooner than the common 
water, when they had the ſame de- 
gree of heat; but the difference in 
time might be ö wing to the different 
magnitude of the ſurfaces of the falt, 
though from the generality of the 
event, I mould rather attribute it to 
che Alkrant vs" N * 
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. that the. difference in 


| 2 bulks of the water before and 


2 after ſolution might be owing to the 


ſeparation and eſcape of ſome vola- 


tile Principle ; 1 took care to balance 
as accurately as 1 could, water and 
: fal gemmæ, water and ſalt of tartar, 
: water and vitriolated tartar, &c. and 
then putting the ſeveral ſalts into 
the water, 1 obſerved when the ſolu- 


F 


tion was accompliſhed, whether the 
equilibrium. of the ſcales was af 
. fected, but I could not diſtinguiſh 
any change. | Dr, Hales, and others 
have ſpoken of. the exiſtence of air 
in ſalts, and have in. two or three 
inſtances inveſtigated the quantity, 
: but after a LA. different manner 


from 
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_ think myſelf at. libe rty to eſteen 5 
this air which is ſeparated by ar 
. tion, £ 
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b 8 the ſame nature with 3 
Which is called by him and others 
ed air, inaſmuch as fixed air makes 
4 confiderable part of the weight of 
the bodies from which it is extracted, 


17 8 


** 


precipitates lime water, and is ſel- 


dom diſcharged (or perhaps pro- 
"duced from ſome of the minute parts 
of the body being converted by the 
violence of the fire, &c. into an 
elaſtic fluid), except when the body 
18 decompoſed ; whereas this makes 
only a conſiderable part of the bulk 
of bodies, and thus diminiſhes their 
1 pecific gravity without ſenſibly. in- 
_<realing their abſolute weight; does 
' Not, as I collected from fome rough 
Trials, render lime water turbid; and 
is ſet at t liberty, though not CO a 


tation Wesel different f | rn: the 
mical decompoſition. It bath been 
_ remarked by ſome, chat ſaline ſolu- 
tions will not "cryſtallize without | 
much difficulty in an exhauſted re- 
ceiver; perhaps becauſe the particles 
of ſalt cannot attract that principle 
which ſhould cement them toge⸗ 
ther, which at leaſt may be ſeen 
eſcaping from them when they be- 
gin to be ſeparated. Mr. Boyle 
obſerved, that aquafortis, poured 
upon a ſtrong vegetable aleali, did 


not cryſtallize till it had been long 


expoſed to the air (though I ſhould 
rather attribute this failure to the 
: eſs of his aquafortis than to 
the want of air, ſince I have fre- 
quently, by uſing the fuming ſpirit 
of nitre, obtained cryſtals of an inch 
1 length amoſt nnen 0 
vox. . F 2 a - 


. myſelf at baby" to eſteem - 1 
| this air which is ſeparated by ſeln⸗ 1. 4 
Sen, rf the ſame nature with that 8 
which 18, called by him and others - 
_ Hed air, inaſmuch as fixed air makes . 
A confiderable part of the weight c 
the bodies from which ir is extracted, 
precipitates lime water, and is ſel⸗ 5 8 
dom diſcharged (or perhaps pro- 
duced from ume of the minute parts 
of the body being converted by the 
violence of the fire, &c. into an 
elaſtic fluid), except when the body 
1s decompoſed ; whereas this makes 
"only a conſiderable part of the bulk 
of bodies, and thus diminiſhes their 
Tpecific gravity withour ſenſibly in- 
_<realing their abſolute weight; does 
Not, as I collected from forne rough - 
Trials, render lime water turbid; ; and 
is ſet at liberty, though not * 
"2 1 mecha- 
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mechanical dj 

ration meter different TC 
mical decompoſition. lt hath been 
| remarked by fome, that ſaline ſolu- 
tions will not eryſtallize without ö 
much difficulty in an exhauſted re- 
ceiver; perhaps becauſe the particles 
of ſalt cannot attract that prineiple 
which ſhould cement them toge- 
ther, which at leaſt may be ſeen 
eſcaping from them Whey be- 
gin to be ſeparated. Mr. Boyle : 
obſerved, that aquaſortis, | poured 
upon a ſtrong vegetable alcali, did 
not cryſtallize till it had been long 
expoſed to the air (though I ſhould 

rather attribute this failure to the 
weakneſs of his aquafortis than to 
the want of air, ſince I have fre- 
quently, by uſing the fuming ſpirit 
of nitre, obtained cry! tals of an inch 
1 length” a 10 " inflanraneouſly) ; 
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and ſeveral other * _ 1 5 
be adduced relpecting the cryſtalli- 


zation of ſalts, which ſeem to indi- 


cate the neceſſity. of admitting air as / 
a very efficacious inſtrument in pro- 


ducing that effect: but future expe. 


rience. may tend to elucidate this. 
matter. Having uſed great atten- 


j 
; 


tion in making the experiments - 


from which the preceding table was 
compoſed; J thought 1 had a good 


opportunity of deriving from it the 


ſpecific gravities of the ſalts whit ch : 
are there mentioned. 1 accordingly 
calculated 'the following table; in 5 


the firſt column of which are 


preſſed the ſpecific gravities a as cal- | 


culated from the increaſe of bulk 
before ſolution ; ri in the ſecond, ' after. 
the ſolution. - AE OT ATR 
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Cryſtals of kelp 1,444. 43467 _ 
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. ammoniac ; e eee e 
| Sugar ach, bee, iy 


barley 3 4% o 
White ſhone ah 1,567 1,611 
Terra foliata tartari 1,567 1,93 3 


Glauber's ſalt from 


Lymington © 1,657 12,000 
Rochelle alt | 1,757 2,071 
| Alum VVV _ Soup 8 


White vice 1,933 2,476 


Wege ami : 


ge vfrotNortinich 2,143 1 4x3 


Blue vitriol eee 2,230 2,9 
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cific gravities of nitre, alum, whit 
and green vitriol, ſal ammoniac, ſal 


CLEE 


Dry ſalt of tartar 2,761 n 
| Baſket ſea ſalt 3,092 3,866 
Corroſive ſublimate es ape 

Mercury diſtilled with © 


acid of vitriol, and 
freed from its acid 


The numbers in the firſt column 
correſpond very well, upon the 
whole, with the ſpecific gravities 
which have been determined by 
others hydroſtatically; thus the ſpe- | 


are aſſigned to theſe bodies by ſome 


authors, and leſs than what have 
been determined by others; it ſeems 
as if the ſpecific gravities of ſaline 


bodies might, in a proper veſſel, be 
more accurately aſcertained f 


| the 
* 
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. * F. 1 
5 obſerved increaſe of the water's n Z 
than any other way. Upon the ſup- - 
poſition that the eſcape of the air is 
the reaſon of the water's ſinking dur- 
ing the ſolution, and that this air 
contributes little to the weight of 
the ſalts, though it may be abſo- 
lutely neceſſary to the exhibiting the 
ſaline moleculæ under a viſible eryſ- 
talline appearance; the ſecond co- 
lumn will denote the real ipecific 
gravities of the ſalts as freed from 
air. That this air is combined with 
the ſalts, and doth not fimply ad- 
here to their ſurfaces, may appear 
from hence, that the ſpecific gravi- 
ties, as calculated from the increaſe 
of bulk obſerved in the water before 
ſolution, ſufficiently correſpond with 
thoſe which philoſophers have de- 
termined hydroſtatically: nor in- 
deed, upon exhauſting the air from 
1. | the 


_obſerve that it was prac; in viel © 
e ee ſolution. „ ltr 5 fo 


7 
„ 
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Since equal quantities of ſalt must 
contain equal quantities of air, K 
might be expected 4 priori, if the 
eſcape of the air was the occaſton 
of the water's ſinking, that equal 
weights of falt would product equal 
augmentations of bulk, and unequal 5 
weights augmentations proportion- 
able to their weights; but, to be 
aſſured of this, I took a matraſs con- 
taining about 30 ounces of water, 
the tube being eylindrical- for about 
7 inches in length. When the ma- 5 
traſs was filled to a proper mark, 1 : 
put into it 7 pennyweights of pow 
dered ſal gem.: the water after the 
ſolution had riſen through 17 renths | 
| „„ 
7 2: 


MM get an : inch; by a OY addition 11 &. 7 
pennyweights more, the. water was 
raiſed through 51 diviſions from the 
_ firſt mark, or twice, 17 from where 85 
it ſtood after the ſolution of 7 penny- | 

weights. In the ſame matrafs I tried 
a ſimilar experiment with nitre; the 
water was raiſed through 10 divi- 
ſions, by 4 pennyweights | of Pow- 
dered nitre; and by 18 more, it 
ſtood after the ſolution at the 7oth 
diviſion from the firſt mark, and. 
conſequently roſe through fix times 
the ſpace, through which it had been 
raiſed by 3 pennyweights. From __ 
theſe, and other experiments of the — 
ſame kind, I am diſpoſed : to believe 
that equal portions of ſalt produce 
equal augmentations in the bulk of 
the water wherein they are diſſolved; "2 
at leaſt, this holds true when the ſalt - 
diſſolved bears but a ſmall propor- 
5 1 tion 
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| this experiment, great care muſt be. 
taken to keep the ſalts of the ſame 1 


dryneſs; I had once tried it with 


three equal quantities of ſea ſalt, and 
arrived at a quite different conelu- 
ſion; the increaſes of bulk occa- | 
fioned by the ſolution of the ſeveral 3 
ſalts being ſeparately taken, as 1 1 ing) ; 
16, 17, but the ſalt being much 
drier than the air in the laboratory, 
had undoubtedly attracted the humi- | 
dity, and that portion had attracted 
_ the; moſt which had been the longeſt 
in it, and which was laſt diſſolved. 
Nor ſhould the temperature of the 
water be neglected; a ſenſible error 5 
: may proceed from a minute change 
in that. This experiment confirms _ 
the firſt, for, was any part of ſalt 75 

abſorbed into the Þores of the water, Z 


"W_ 


SH: tion to whae would he eke 0 
| ſaturate the water. But, in m ing 55 


er e : & dhe 
** Rt 5 . "i 


1. 1 1 to be PE Qed 
that the elevation occaſioned by the 
ſolution of 3 pennyweights of nitre 
ſhould be leſs-rhan Zth of that occa- 

ſioned by 18 pennyweights, and yer 
I found it to be accurately th upon 

_ repeating the experiment with diſtil- 
led water. - It' confirms it too in 
another view, 3 penny weights on 
_ 4th part of the weight of ehe wa- 

ter, raiſed it through one inch: 
hence - + ith part would have iind 
it through one tenth of an inks 
which any eye may diſtinguiſh. | 
Dr. Lewis, for whoſe great aol. 
ties in chemiſtry I have a very high 
reſpect, in his little treatiſe upon 
American potaſhes, is of opinion, 
that the augmentation of the bulx 
of water doth not proceed uniform- . 
ly, according to the quantity of ſalt 
added; and he forms his concluſion 
. from 


% 


nh * ” F | 
renin ſuſtainsd by the PRs * boy 5 
=—_  * in different ſolations, were not uni- 
= form, but continually diminiſhed;' 
1 the loſſes correſponding to ſeven 
| ſucceſſive equal quantities being as 
| a4. 24. 231. 22. 22. 21. 20. 
Upon conſidering this matter in 4 
mathematical light, I am inclined 
to draw a quite different coneluſion; 
but I will firſt mention ſome expe- 
riments which I had formerly made 
with a different view, and which 
> very well with Dr. Lewis's 5 
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EXPERIMENT VIII. 
I had conceived that if, in a given 
quantity of water, ſeveral quantities 
of ſalt, increaſing in any arithmetical 
or geometrical progreſſion, were 
diſſolved; that the increments of 
ſpecific gravity would increaſe in the 
ſame 
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WE 75 ) 
2b betpebdr In r to ſee 
whether this conjecture could be eſta- 
bliſhled by experiment, J diff 

in a given quantity of water, dif- 
ferent p erat ſeit wo increaſing | 
in the progr reſſed in the 
annexed 4 where the firſt co 
lumn of each denotes the propor- 
tional quantities of ſalt in penny< - 
weights; the ſecond, the loſs of 
weight of a given body in quarter | 
grains; the third, the exceſs of the 
ſpecific gravity of each ſolution, : 
above the ſpecific gravity of water. 3 
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The difference of the nber in 


us third column of eaeh table from 


Ei arithmetical progreſſions, is bu 7 | 
at firſt view, the difference of the 


to laſt numbers of each being con- 


ſiderably leſs than the difference be- 

_ tween the two firſt: and the num 
ben 6. 11. 2. 41. correſponding | 
to the geometrical progreſſion 5. 10. 
20. 40. in the ſecond table as well 
as the numbers 16. 32. 62. 113 COr- 

_ reſponding to the. geometrical pro- 
greſſion 4. 8. 16. 32, in the third, 
differ conſiderably from geometrical 
. whoſe common ratio 
is 4. | 
© Mitte cheſs experiments there 
are three obvious ſources of error: 
the heat may not remain conſtant; 
the additional weights of ſalt may 
not be accurately equal; and the 
ne of the given body may be 
5 more 


ak 


more or leſs than what is expreſſed | 
by any quantity leſs than ⁊ of a 
grain; yet the differences of the 


preceding numbers, from arithme- 


tical or geometrical progreſſions, are 
too great to be explained from any 


or all of theſe ſources taken toge | | 


ther. We- may obſerve that the 
loſſes of weight, correſponding to 
equal portions of ſalt, are, upon the 
whole, diminiſhed ; but it will not 
follow from thence that the bulks | 


are not equally augmented. F or, 


ſince the ſpecific gravity of every 
body is s properly denoted by a frac- 
tion, whoſe numerator expreſſes the 
abſolute weight, and denominator 
the magnitude of the body; let 


= we, e ee ene 


* m m+z? 1 
ries of fractions, whoſe ſeveral n- 


merators expreſs 1 the wei ights of a 
fy given. 
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5 C8.) - 
; given quantity of water, as increaſed 1 
by the addition of equal portions 3 
of any ſalt denoted by æ, and whoſe 
denominators expreſs the bulks of 
che water after the ſolution of each 
portion of ſalt, the increments of 
bulk being denoted by 9, z, 6 now 
let us ſuppoſe that the loſſes of 
weight ſuſtained, by the ſame body, 
that is, the ſpecific gravities, in- 
creaſe eee will the above 


- «ig — eee eee : 
3,2, 5, which repreſent the augmen- 
tations. of bulk, it will appear that 
1 : X :: 4 26 24-＋ abb, or in a 
greater r. ratio than that of Tr: '2 and = 
that =: I: 24465: 3 66, or in 4 . 
greater ratio than that of 2:3, in 
. which | 


„ 


to have been, had the denominators 

or the bulks of the fluid increaſed 
uaiformly, when the ſpecific gra- 
vities or abſolute weights increaſed 5 
uniformly. We ſce from this, what 
_ concluſion. ſhould have been form- 
ed, had the increments of ſpecific 
gravity from equal por tions of falt 
been equal. Again, ſuppoſe chat 
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ſeries of fractions, whoſe numera- 
tors, expreſſing the weights of a 


given quantity of water as ata : 
by the addition of ſalt, and whoſe 
denominators, 3 the dolle. 
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klo being b WIEORS as an : | 


1 - Yetiorninators conſtitute a decreaſing | | 
ſeries; but the increments of ſpe- 7 
cific gravity from the addition of 
equal portions of alt, are propor- 
tionable to theſe fractions, and 
therefore ought perpetually to de- 
creaſe, though we allowed the bulk 


of the compound to be preciſely 


cegqual to the bulk of the water and 
ſalt taken together, chat is, though 


we allowed the bulk of the. water to 


- increaſe uniformly according to che 


quantity of falt added: now as it is 5 


evident from Dr. Lewis's experi- 


ments, and from each of the preced- 


ing tables, that the increments of 
ſpecific gravity do decreaſe upon the 
whole, when the abſolute weights | 
Increaſe uniformly, we may venture 2 


to conclude. that the bulks increaſe 
TREE alſo. 1 — proper : 


vities of the water and 0 
perpetually decreaſes, as the water 
perfect ſaturation. In 
like manner, if to a given quantity 
of water we add any number of 
6 quantities of vitriol, or 
and heavier 


increments of ſpe 


. 


cific "WW 4 5 


gravity. nf the TY whicl 
mixture can never acquire; an, 
vice verſa, if to water we add 2 
lighter fluid, as ſpirits. of wine by. 
equal portions, the ſpecific. gravity 
of the mixture will conſtantly. de- 
creaſe by unequal decrements but 
the decrements will never vaniſn, 
| becauſe the mixture muſt ever re- 
main . heavier than n git 4 


ferent temperatures of the air, the 
different ſtate of their ſalts, the. ; 


EXPER MEN T *. „ 
Lk he quantities of various ſalts, 


which may be diſſolved in a given 
quantity of water, have been aſcer- 


tained by Boerhaave, Eller, Spiel- 
man, and others; their accounts dil: 
fer ſomewhat from one another, as 


might be expected from the 4 


kerent 


. + uw) 


ferent times (a. circumſtance of no. of 
ſmall conſideration. in this matter) 5 
which they allowed the water to 7 


act upon the ſalts before they 


concluded it to be full ſaturate KL 
and from ſome. other circumſtances. | 


Which might perhaps with advan- 


tage be taken into the account, _ 


and a more accurate table compoſed, 
than hath hitherto been publiſhed ; 
but as the differences would be ſmall, 
and might not tend to any new dif- 
coveries, I could not perſuade my⸗ 
ſelf to be at the trouble of making 


the requiſite experiments. 1 thought 
it would be a more uſeful under=- - 


taking to determine the ſpecific gras 


vities of faturated ſolutions of vari- 
ous ſalts. In compoſing the follow- 
ing table, I uſed every poſſible pre- 
caution; the ſolutions. were fully fa- 


turated, by permitting. the water to 
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1 upon. the falts for ſome i 
and frequently ſhaking the folutions' 
during the interval: I had ſome rea- 
1 5 ſons for chooling this method: rather | 
than the much ſhorter one of diſ- 

| folving the ſalts in hot water, and 
letting the ſolutions cool, though 
the event wil be much the ſame i in 
5 both ways; my balance was ex- 5 
- tremely ſenſible, though I did not 

uſe any weight leſs than a quarter 


of : a grain; the water in which the 


falts were diſſolved was not 2 of a 
1 grain in 890 heavier than diſtilled 3 


water; the ſolutions were all of the 


ſame temperature, Fahrenheit 8 ther- T 
mometer ſtanding between 41 and 
42 during the whole time of tak- 


gt the 1 ane nee, 


vg 
2 4 5 
re : 
F 42 = : Y 
5 #5 3-4. 
25 


A Table extjbilitg | the. ſpecite 


N of water ſaturated with 
| various 


© "Y 1.5 
various 1 T 41 | 
= —_ barometer 30 inc 1 . 12 


Pg 


Water i in which ths falts w vere 
. diſſolved _ 1 1,000 | 
Saturated with quicklime 31,0 
Cryſtals 25 „„ 5 | Lek 35 
Arſenic | e „ 
Borax 1 e 1,010 
Corroſ. ſublim. 5 1 0, 2 AO: 
Alum ,; eo HR” 
Genuine Glauber' alt = 5 „%% 
Vitriolated tat. 1,054 
Common ſalt 5 i 
Arſen. I „ 1 1, 184 
Glau. ſalt Lyming. 5 ; 152.33 
Sal ami : | | 1,072 | 
Vol. ſalt of fal am. 5 185 cen 1,077 
_ Cryſtals of kelp _ C 
Nitre purified — &_ 135,095 
Rochelle falt 185 14 | 
Blue Vit ?ée 
— ß ane 


Gree) ie! e c 
Sal gemme ws: eee T4 175170 
: : Epſom falt Lym. ” 4 25 „218 
White vitriol. it 415386 
Pearl aſh CO as 5 . | 


7 8 other ables fi 0 to. 
the preceding, when the thermo- 
meter ſtands at 62³, $29, 8 102˙5 Sec. 


= or when the heat increaſes or de- A 
creaſes in any. known ratio; it is ” 


| extremely probable that the law, ac- 
cording to which the diſſolving power 
of water varies with the variation = 
its heat, might be inveſtigated. 1 
have ſome reaſons for thinking chat 1 
though it increaſes with the increas 1 
of heat, yet it doth not increaſe i in 
the direct ſimple ratio of the heat; TT 
but what the law is, or , whether all 
ſalts follow the fame law, T cannot, 
from any experiments I have already 
| 2 . 5 * 


made, ee 7 and I hae no lei- rn 
: ſure at preſent: to proſecute the in- 
quiry. The concluſion will be un- 
0 liable to a ſmall inaccu- 
racy; for whether the ſpecific gra- 
vities be inveſtigated by weighing 55 
the ſeveral fluids in a given veſſel 
filled to a given mark, or by weigh- ; 
ing a given folid in each of them, 
we ſhall not thence obtain the 
weights of equal bulks, ſince the 
containing veſſel or the ſolid, from 
the difference of the heats, have . 
| different capacity or a different bulk. 
However, i it is not apprehended: that 
this circumſtance would ſenfibly af= _ 
ſect the concluſion, eſpecially as it 
zs ſubject to calculation and might 
be allowed for. It ought,, at the 
ſame time, to be obſerved, that * 
given bulk of the water with which 


the 39 gravities are compoſed, 
, Will 
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PERIMENT x. 


_. Having thus determined the ſpe- 
_ cific gravities of faturated ſolutions. 
of ſeveral ſalts, in a given degree. of 
heat; my next inquir was to fi 
the ſpecific gravities of water 
pregnated with a given. quanti 
the ſeveral ſalts : I accordin ly di | 


F 


ſolved i in 168 pennyweights 


ter; 14 pennyweights, or A of 


3 


5 4 * 
— 
=> 


ow 


.. weight of the water of the eight f 


* 


2 ſalts. T he thermometer was 


water impregnated with 
weight of 1 


Water 
Sea ſalt 


4 * 


ML By 
* ek 275 


. | x 4 . * >. F * g 7 
* * 4 { * 


roſive ee 5 a m_— many. 
other ſalts; however, as ſuch a table 


: cannot fail of being uſeful in che- 1 
mical, anc perhaps medical e. 
ſearches, it would be worth while 8 
to make it more general, either by Ho 

making uſe OE 3 


heat. . 1 3 55 1 | : Fl 
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We EXPER 1 MENT Il. X 1 1 
＋ 0 theſe tables I fare raged; 
ee of a different nature, where - 1 
in the ſpecific gravities of water im- | 
pregnated with. different quantities 
of the ſame ſalt from. 2 3 down to the 
1024th part of the weight of the 
water, are determined. * cannot 
accuſe myſelf of careleſſneſs in mak- \ = 
ing any of the experiments from 
which the table is formed; but pat 
ol it being made in a room where 
the heat was about 555 and the 
other in my laboratory, when it did 
not exceed 469, a certain inaccuracy, 
though it will be a very ſmall one, 
and ſcarce ſenſible in the weight of 
the ſmall body which 1 uſed; will 
attend it upon that account. The 


W was ſea falt of the fineſt kind, 
and | 


and extremely dry; many of the ex- 
Perimenti N repeated. N 
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A Table of he ſperific gravity . 
Water impregnated with different 
quantities of ſea falt. Thermo— 
meter r between * and 5 5 . 


Water "4606s - 
1, 206 
2 160- | 
1,121 

* Zhy 107 
1,096 
1,0% 
15,074 
"IE 
. 1,050 
1,048 
| 4 1,045 
1,040 
1,032 
1,029 
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"oa this table it will be eaſy ws 1 


determine how much the ſpecific 85 
gravity of water is increaſed by the 
| ſolution of a given. quantity of ſalt, 
and, vice verſa, if we know the ſpe- 
cific gravity of any ſolution of ſalt, 


we may form a good conjecture of 5 
the quantity of ſalt contained in it, 


which obſervation may be of ready . 


uſe in eſtimating the ſtrength of 3 


brine ſprings, and of ſea water, | 
taken. up' in different climates, or 
_ upon different coaſts in the ſame = 
: climate. Thus, if a ſalt ſpring, or 

ſea water, ſhould weigh u more, 
bulk for bulk, than common water; 
ve may conclude that it contains 
vs 06-00" weight- of falt; If ue it 


hath nearly r if * = IT5: Woes.” | 


xt and fo on: we © may always find 
: „„ limits 


4 


kante x near —_ to b Wim a 0 1 : 
cluſion from, though the exact num 1 
ber denoting the weight in any par- 
ticular caſe ſhould not be met wi” 
1 in the table. N 
After I had drawn up . pre- 
3 ceding account of the experiments 
which 1 had made, 1 received the 
Berlin Memoirs for 1762, pe”. 
laſt year, in which there is a me- 
moire entitled--- Experiences ur te 
poids du jel et la gravite ſptcifique des, 
ſaumures faites et analyſces, par . 
Lambert. In this memoire, the very 
| ingenious author hath made much 
uſe of the Principle, which 1 have 5 
endeavoured to call i in queſtion. in 
the beginning of this paper; and 
hath calculated the different quan- 
tities of ſea ſalt, which are abſorbed 
into the pores of water, when a 
1 9 quantiey is diffalved i in e * 
: bent 
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ferent quantities: 8 


ſeem not quite conſonant to true 


philoſophy; as when he aſſerts that 
the quantity which is abſorbed i into 
the pores, is not proportional to the 
number of the pores or the quantity 5 
of water: for, if a given quantity of 
water, ſuppoſe 4, will abſorb a given, 
quantity of any falt, ſuppoſe a, 1 


can ſee no poſlible reaſon why n 4 


ſhould not abſorb ma: for ima- 


gining m A to be divided into por- 


tions reſpectively equal to 2 and 5 
equal quantities of ſalt to be diſ. 
ſolved i in each of them; then, from 
the ſuppoſition, each of them will 
abſorb. a; and when they are all 
mixed together, as no precipitation © 
will enſue, the. ſum, or: m A, muſt 


have abſorbed 1 4. But 1 have no. | 
= inclina- 


0 3 water, | The * . 
| miſſion of this principle hath drawn 
"kim. into ſome concluſions which | 
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water: x 


ceiver, containing near fi 
into its 1 op means of a 


= mall gal ti bs} © 
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ed the whole up 45 as + rnb 5 


5 the tube with 5 water, 1 1 


| a piece of | | 

than one forty 60 1 
5 weight of the water: : the e in- g 
. ſtantly roſe in the tube, continue 5 | 
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: Linking during the ſolution, 
remained as muck eleva 


* 
4 
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z'of he rag in 5 1 
TY 8 1 * e | 


as * > frequently experienced, 8 


4 
7 
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; and might thus induce a _— „ 

2 of the ” 
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EXPERIMENT XII. 
I. took two matriffes of equal di- 
menſions, one filled with. common 
water, the other with boiled water. 
poured into them equal quantities 
of oil of vitriol; in the firſt there 
ſeemed to be an univerſal prec 
tion of air, as it were, from every 
particle of the fluid, which, by litth 
and little, formed irſelf into larg 
bubbles, and, aſcending through the | 
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reaſoning founded upon experiment 
which may tend to prove. my opi- 
nion to be erroneous; e no 

: partiality for. any thing but 

nor being aſhamed of i ignorance or 
_ miſtake in any matter, reſpecting the 


comprehenſion or explication of even 


the minuteſt operation of nature: 
ego. quidem bor ſum contentus, quod 
licet quo. quidgue far. 1 1 8 J Jager 
* intelligo, N 
_ [This Eſſay has had a ain 7 
attention paid i it by foreigners; | 5 
I know it has been tranſlated 
into the F rench, and 1 believe 
it has been tranſlated. into the 
5 German N 2 7 
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elle dem ufera toujours Fropre | aur 
animaux. e 
. opinion of Heller is thus | 
expreſſed—By irritability, | M. de 
Haller means, that property Which 
certain parts of living bodies poſſeſs, | 
of contracting when wounded, or 
even when touched, independent * 
the will of the animal that is ſubject 
to the experiment, and without its 
feeling any pain. A property which 
plants ſeem alſo to partake, and 3 
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covery in ppc we leak from 
thence to conſider all fluid bodies, 
fuch as water, oils, ſpirits, æthers, | 
and probably the air itſelf; as con- 
vertible into ſolids without the in- 


troduction Bf any frigorific parti- 3 


cles, but fimply by a diminution of 

heat; and all ſolid bodies, as con- 

vertible inte fluids, without ſuffer- 

ing any other change in their con- 

| ſtirution, Wange what ariſes fromthe 
1; f- their prin- 

vor- v. | Ir eie 


rs in arranging imilar | 
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dies under differ ne. Hoon Na 
It judges, of ſimi 

either from the Gmilaricy: of _ 


ternal appearance, or/ from the =. 


larity of the internal conſtitut 
The knowledge of the ſimilarity af 
the internal conſtitution of bodies ia 

acquired, chiefly. by regarding the - 
changes produced in them by the 
action of fire, or the action of m n+ 

pearance by regarding the colour, 
configuration of the ſuperfici i parts, 
conſiſtency, and weight. From the 
knowledge of the conſtituent Darts 

of bodies is derived their Scono - 
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| denomination; great e de will | 
ariſe, if we ſ ſuppoſe that 
nomination to infer, a reſembl 
more extenſive than, the idea fro: 
whence it was derived; nature often 
admitting a ſimilarity in ſome parti- 
culars, coexiſtent with the greateſt | 
diſimilarity 3 in others: it is not pro- 
bable however, that Linnæus in cla * 
ling the productions of nature ever 5 
entertained ſuch a ſuppoſitio „ and 
he ſeems therefore to have been un. , 
candidly cenſured. But when the 
whole external appearance ol * | 
plant, or an animal, is taken into 
con ſderation, it is far eaſier to . 
fer 


Art it t0 4 A | particular daſs, than | rom 
An chemical i inquiry into its internal 
conſtitution: In fact, the internal 
conſtitu jon d lepends, 3 in a. great mea- 
fore, upon the fame principle” from 
which the external figure is formed: 
From the configuration of the vaſe 
cular ſyſtem, through which nutri 
tion is conveyed to every. part of à 
plant or an animal, is derived the 
external figure; and from the ſame 
configuration the internal properties 
ſeem to: ariſe :. for plants become | 
aceſcent ar alcaleſcent, ſweet or bits 
ter, poiſonous or ſalubrious, accords. = 
ing to their different natures, thi ugh 
they. be planted in the fame ſoil, and 
fed with the ſame food, 'that- KAI 
changed and elaborated, by proceſſes 5 
which. we can neither underſtand 
nor imitate, into different fluids by. 
che different organizations, and, F 
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the external appearances con veying 


to us little real knowledge; they 

may be the ſame in different bodies, Fg 

or different in the ſame body, **_ 
Sir Jſaar Newton has proved, that 


upon the thickneſs and denſity of 4 
the component parts, and conſe· 5 


quently that minute changes. in ei⸗ 5 


ther of theſe qualities will make 
very conſiderable changes i in the co- 
lour: this philoſophy is confirmed 
by, and ſerves at the ſame time t 5 


: explain, many appearances in che e- 


niſtry Cryſtals of quickſilver in 
aqua Gortio, are white, yellow, . 


red, according to the degree of heat 
to which they have been expoſed; 
| whilſt on. the other hand, 


he ſame. 
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jour. Fhis uncertainty” of colour, 
————_ as the heat is various, is 
much felt and-- complained : of by 
enamellers, and the mules of arti- 
ficial gems. 1 7 39 5 
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they can pronounce cor 
metal contained in an ore, wheth r 


cerning” the 


it be lead or filyer, iron or antimony. 


We have a. notable inſtance of 44 5 
uncertainty in what is called the ſtel- 
lated regulus of antimony ; the ery- 4 
ſtallization on the ſurface reſembling 
4 the radiations of a far, the ſeales of 


a fiſh, branches of trees, fibrillæ of 


| feathers and other matters, according 


to certain diverſities of circumſtanc es 
attending the proceſs, I do not deny 
but that a definite degree of liquidity 
in the regulus and ſcoria, a definite 


and a proper preciſion in ſome other 
matters, would ever produce a defi- 
nite arran ating of the ſuperficial | 
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manner its internal compoſition.” 5 
nother inſtance will ſnew the f im- 
perfection of this external method of 
claſſification {till more obviouſly: may 
ſeveral portions of water let there be 
diſſolved nitre, ſea ſalt, alum, bordx, 
ſugar; ſaccharum ſaturni, eorroſive 
ſublimate, &c. or any eombinationss 


of theſe ſalts, the ſeveral ſolutions: - i 


will ſtill be equally colourleſs and 
tranſparent, and by a ſufficient de- 
gree of cold ſuddenly applied would 
be concreted into ſolid bodies, not 
to be diſtinguiſhed from one another 
by their colours, figures, eonſiſt- 


encies, nor (ſo the experiment men — 
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By theſe inſtances from chemiltry;. 
we can apprehend how there may 
"i a perfect ſimilarity in the external 
appearances of bodies, when thein 


internal conſtitutions are wholly dif- 


ferent, and a diſſimilarity, when th 


are wholly the ſame. The minerals 
produced by nature are analogous- 
do theſe of art, and hence we may. 
infer the great confuſion and obſci by. 5 5 
rity which muſt neceſſarily attend a 
. natural Hiſtory of Minerals, when 


it is founded only on the- external : 
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tion, the compoſers of ſyſtems of 
mineralogy have availed themſelves- 
of the aſſiſtance of chemiſtry, and 
have endeavoured to claſs minerals Xx 
according to their internal proper- 


ties. This method is perfect in its 


Kind 5. and in particular inſtances 
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; ale is more or e ſs complete: 1 in 
many caſes however it is too gene» 
ral and abſtracted for common uſe. 
Fe or inſtance, all earths dr ſtones 
which by a certain aſſignable degree 
of heat, and with a certain quantity 
of ſaline additions, are Lenne „ 
into glaſs, may be called vitrifiable 
earths; ; all earths or ſtones which 
in the ſame degree of heat, and 
with che ſame quantity of ſaline 
additions, or without them, are 
3 not convertible Into glaſs; but into 
quicklime, may be called calcare- - 
ous earths; and all earths* or ſtones 
Which under ſimilar circumſtances * 
remain unaltered in their properties 
may, with reſpect to the other two 
kinds, be called refractory earths. 
This is all we can learn from che- 
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natures of earths, when exphſeth1 to 
a given degree of heat; and hence 
fiſh-ſhells, chalk, limeſtones, | and. : 


marbles wopld be included in the 
poſes of common life, it will be ne- 


ceſſary to make a more particular 
diviſion of them, which can only . 
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of the: fine: metall 


f where it is expedient for 


1 8 . 126) : 
de er the ſpecific d Gene! 
mination of ſpherical, benen | 
Fr Tr as is ofually. im, angus 
ic ſubſtance into 

iety of kinds, when an 
ally. will give no difference eirher 
in the quantity or quality of the 
metal contained in bs or of the 


matter by which they are mineral» 
Hed, ſeems to be a multiplicatio en- 
tium præter neceſſitatem, and tends 
rather to obſcure and circumſeri "we 
than to elucidate and exte 
knowledge of nature. e od 


Upon the whole, ie: grear out- 


: Jak: and general divifions of mine-/ 
ral productions may moſt uſefully. 
be n from a chemical . 


tion of their conſtituent AFG _ 


ſpots n d rod great many 
other bodies as proper to hy 


bas 0 its proper a pee 
ſidering its ee appearance 
poſſeſſed of a particular Had: and 
degree of knowledge: He vho be:. 
ſides being acquainted: with the ex 
ternal appearances, is able to prove I 
that all theſe different bodies are 
compoſed of 4 calcareous earth; CE 
united to the vitriolie acid; and i 
thus make ſeveral ſpecies of my = 2 
coaleſce t and unite, as it 
were, under one general conception, 
hath a | knowledge: of theſe: bodies 
: different | 


car 
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degree y d this fort of keitonledgy 
che e memory! is much relieved, / and 
mind, ever graſping after uni- | 
al truths, is gratified with as 2 
acquiſition of general ideas. Thee 
two very different kinds of know- 
ledge belong to every part of mine- _ 
ralogy, in different views each of 
them is of indiſpenſable uſe, and 4 5 
perfect ſyſtem of Bn tr ſhould 1 
include them | 30 nay. 
If it be aſked hs are the diſcri- | 
_ minative characteriſtics of minerals, 7 
vegetables, and animals, as oppoſed 
to one another, I plainly anſwer that, 
I do not know any, either from na- 


_ tural hiſtory or chemiſtry, which can 
n be relied owtntn:. = 
_ Syſtematic diſtinctions, and 555 1 
6 diviſions of things, are uſeful in 
| e the domprebenſion of whe 


they Nm to "Extend" the boandatt6s 
of knowledge: but having no real 
foundation in nature, they ſhould not 5 
be depended on too far; they often 5 
perplex or impede the progreſs of a ; 
curious inquirer. This prepolleſſion | 
in favour of ſyſtematic arrangements, 
operates more forcibly upon us as che 
ideas to which it is uſually annexed . 
become the more abſtracted. The Le | 
ſtrongeſt analogies are overlooked, 
the plaineſt reaſonings thought fal- 1 | 
lacious, and deciſive experiments in- 2 
concluſive, when their tendency is 5 — 
to ſubvert a diſtincti ion, of which we ö 


— — qꝶÄF—— ce 


had wrongly ſuppoſed Nature her- I 

{elf the author. Every. one. thinks ' . 

that he knows what an animal „ 

and how it is contradiſtinguihed 

from a vegetable, and would be „„ 

fended at having his knowledge que- „ 
C ſtioned „ 


x: 4 
£&3®,, 24854 


tioned Se. A dog ler ry 
7 horſe, he i is truly perſuaded, are be- 
1 ings as clearly diſtinguiſhed from an 
herb or a tree, as light is from a 
neſs; yet as in theſe, ſo in the pro 
u&ions of nature, the tranſition 1 
from one to the other i 1s effected * 
imperceptible gradations. 7 
The loco-motive powers which 


apperta 


ain to moſt animals, whether 
they pro ceed from the Carteſian n me- 
chaniſm, or from ſenſation, are ſo I 
manifeſt in quadrupeds, birds, fiſhes, 
and inſects, that in our firſt and fu- 
perficial inquiries, into nature, we 
are apt to conſider the poſſeſſion or 
want of theſe powers, as making a 
deciſive and eſſential difference be- 
tween animal and vegetable bodies; 
and it is not without a certain de- 
gree of regret, as it were, that we 
find ourſelves * > prodicurs | 
. . Ani 


Tf at the fame aim eee 
have entertained ſome Preconeeiv % 
opinions, no matter whence they 
have been derived, concerning the 
uſual ſhapes of animals, (tho? they 
are far more different from one ano- 
ther than fome of them are from 
vegetables) our repugnancy to the 
admitting a being of the outward 
form of a ſhrub, into the claſs of 
animals, i is much increaſed. Hence i | 
have proceeded moſt of the objec- 4 
tions which have been made to the 
fine diſcoveries of Peyſonel, Julien, | 
Ellis, and others, relative to the ani- 
mal nature of corals, madrepores, bb, 
millepores, corallines, ſpunges, and 
2 numerous tribe of bodies which 
3 the 


5e 3 
5 che very ingenious labours of: Mar. 1 
Ni had formerly removed from the 
mineral kingdom, where they had 
been pl ann by Woodward and 
other Mineraliſts, and allotted te 
that of vegetables. ; 
If rejecting ſpontaneous motion” 
5 and figure as very inadequate teſts 
of animality, we adopt perception in 
their ſtead; no doubt, he would W 
eſteemed a viſionary in Philoſophy , 
bo who ſhould extend that faculty to 
vegetables; and yet there are ſeveral 
chemical, phyſical, and metaphyſical 
_ reaſons. which ſeem to render the 
ſuppoſition not altogether indefenli- 5 
„ fg 
hs he greater the quantity of per- 35 
ception exiſting in the univerſal y- | 
ſtem of creation, the greater is the 8 
quantity of happineſs produced; and 


the greater the A of happineſs 
pro- 


N ths greater is the good- 
neſs of the Deity in the eſtimation 
of beings with our capacities. The 
latter part of this propoſition needs 
no proof; and the former is liable 
but to one objection, and that 
grounded upon a falſe ſuppoſition: 
If, it may be urged, all the ſpecies 
of percipient beings be not accom- 
modated with objects congruous to 


their faculties of perception, and _ 


productive of more pleaſure, than 
pain to the whole ſpecies taken col- 
lectively, then the animation of chat | 

matter of which they conſiſt is 

introduction of evil, and no teſt of 
benevolence. This may. be granted; 
but in all the ſpecies of beings which 
gome within the obſervation of our 
ſenſes, the ſuppoſition of their not 
being furniſhed with objects ſuited 
to, their: wellbeing. is evidently. not 
197110 — MS „ 
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wh and e from aus- 
logy, to be rejected with reference 


to ſuch as by their magnitude, their 
minuteneſs, or their dulneſs of per- 


ception eſcape our examination. . 
That animals ſhould feed one 


upon another, is a law of nature full 


of wiſdom and goodneſs, life and 
happineſs being indefinitely multi- Wy; 


plied thereby. For a given quar 


of what are called vegetables, annu- 
| ally produced upon a globe of a _ 
given diameter, being ſufficient'but 

for the ſupport of a given number 
of herbaceous animals, whoſe Place 


* 


in the univerſe not admitting t# 


immortality, it hath been wiſely : 


contrived that their bodies, - which 


| from their ſtructure miſt periſh, 
 fhould in ceaſing to live, become 
che inſtruments of ſupporting life 


| 


bens, * ́«4 not by any 


other 


other parts ofthe oy we CEFU 
nothing except from analogy, ant 
from that we muſt conclude that the 
70 ry, be it finite or infinite, is as 
full of life as this particular part 

with which we are connected. Nay, 
animated matter, containing as it 
were the con entrated virtue of 
many vegetables, ſerves for che ſup- 
port of life, and the TORN 0 
communication of happineſs in. a 
far more ample manner than vege- 
tables themſelves ; animal ſubſtances 


nin equal weights furniſhing more 


nutriment than vegetable. It is by Fa 
Death, a ſeeming imperfection in. 

his workmanſhip, that the Deity: : 
preſerves vegetable life, ſupports 
the animal kingdor , daily regulates 
and renews the ceconomy of nature, 
f K 4. ank 


* 


0 136 J” | 
and continues this: wonderful cem 


mality of vegetables can be brought 


from any: conſiderations reſpecting 
their daily deſtruction; for the dee” 


ſtruction of animals by other ani- 


mals, the bellum omnium in omnia, is 
| an univerſal law of nature, derived 8: 
from the ſame benevolence to which 15 
= we attribute creation itſelf. if then v7 
every part of the vegetable kingdom 7 
hath a degree of perceptivity, . how- 


ever ſmall, there will be a gain of 
happineſs to the. whole ſyſtem ; 32 the 8 
aggregate may be of a value not to 


be overlooked by him, to whom the ob 


_ exiſtence of all things is equally 


poſſible, and from whom all created 8 


” ex . 
: 4 A LY . 
1 N 6 Lo 

k . 


{1&5 . * 


* things i in full youth and vigour, 4.7 
not interrupted. by diſeaſe, nor a 4 
{eebled bald age. os rod 
No objection therefore to The oh 8 


Cam) 


exiſtences: are en diſtant ir in pers 


Wherever uw, is a vaſeutiar — 


| 1 containing a moving nutritive 
ſuccus, there is life; and wherever 
there is life there may be, for ought. 


we can prove to the contrary, a 
more or leſs acute perception, a 


greater or leſs capacity for the re- 


ception of happineſs: the quantity, 


indeed, of which after we have de- 
ſcended below a certain degree of 


n ſenſibility, will (arcordi g to our 


method of eſtimating things, which 
41S ever partial and ITS to our- 5 
ſelves) be ſmall in each individual; 
yet is the exiſtence of it in the na- 
ture of things poſſible, from the 
analogy of nature probable: and 
who can tell whether in a ſyſtem of 
nature, confeſſedly contrived for 


the — of the greateſt poſ- 
HE 
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ble 1 It may not * ben nes. 
8 ceffary ? 
It ſhoul- be well de by the / 
metaphyſicians, whether they can 
exclude vegetables from the poſſeſ- = 
Hon of the faculty of perception, by 
any other than comparative argu- 
ments; and whether the ſame kind 
of comparative reaſoning will not 
equally exclude from animality thoſe 
animals which are provided with the 


feweſt and the obtuſeſt ſenſes, wien 


compared with ſuch as are furniſhed 4! 
with the moſt and the acuteſt. The {1 
perception of a man (though it may 
be doubted whether there are not ſe- 
veral animals which have all the ſenſes 
more acute) ſeems to be indefinitely 
greater when compared with that of 
corallines, ee and oyſters, than 
the perceprion of theſe, which are 


2 


tion manifeſted by a variety of what 


ſea-pens prot 


compared vides the igns Wy" — 5 


are called vegetables. Spunges open 
and ſhut their namillæ, corals and 


de or draw back their 
ſuckers, thell-fiſh open or keep cloſè 
their - ſhells in ſearch of food or. 
nce of injury; it is from theſe 


avoida 


and fimilar muſcular motions that 


we judge the beings to which they | 
belong to have perception, that is, 

to be animals, Now in the vegeta- 
ble kingdom, we may obſerve the 
muſcular motions of many plants to 
be, to the full, as definite and diſ- 


tinguiſhable as thoſe of the claſs of 


animals juſt mentioned. The plants | 


called Heliotropæ turn daily round 


with the ſun; by conſtantly prefent- ; 


ing their ſurfaces to that luminary, 


they ſeem as defirous of abforbing 
2 nutriment from its rays, as a bed 
of 


DE muſcles * oth PIC the kw | 15 

opening their ſhells upon the afffun 
of the tide. The Flores Solares 25 1 

. as uniform in their _ and 
Mutting as animals are in their 

times. of feeding a digeſting * 
ſome in theſe; motions do not ob- 

ſerve the ſeaſons of the year, but 
expand and hut up. their flowers. 

„at the ſame hour in, all ſeaſons | 6 
others, like a variety of inſects 
which appear, or not, according to 
the heat of the weather or climate, 
open later in the day, or do not 
open at all, when. they are removed. 
from a ſouthern to a more northern. 
latitude. Trefoil, woodſorrel, moun- 
tain ebony, wild ſenna, the African 
| marigold, &c. are ſo regular in fold- 
5 ing up their leaves heli rainy Wear 
| ther, that they ſeem to have a kind | 


of inſtio& or forefight ſimilar to that 
e i - of. 


* 


of ants; which hov ever deſes s many 
of them as ſoon as they have prop bt 
_ gated their kind, by ſhedding their 
pollen. Young trees, in a thick 
foreſt, are found to incline them 
ſelves towards that part through 


which the light Penetrates, as. plants 
are obſerved to do in a 2 darkened 0 


Jet i in dür an orifice, and as the 
ears of corn do towards the ſouth. if 
The roots of plants are known to 
turn away with a kind of abhorrence ' 
from wh atever they mee n h 
is hurtful to them, and to deere - 
their ordinary direction, and to tend 
with a kind of natural and irreſiſt- 
ible impulſe toward collections of 1 E 
water placed within their reach: 1 
many plants experience convulſions 
of their ſtamina upon being lightly © 
touched. Whatever can produce * 
e 


and cold, hu vapour wk enen. ſal 4 
Phur, of volatile alcali, want of 1 1 
&c. are found to act alſo upon the 
plants called ſenſitive. But not to 
inſiſt upon any more inſtances, the 
muſcular motions of the Dianæa Muſe 
 cipula, lately brought into Europe 
from America, ſeem, far ſuperior in 
quickneſs to thoſe of a variety of 5 
animals. Now to refer the muſcular © | 
motions of ſhell fiſn, and ZOOPK tes, 
to an internal principle of volition, 
to make them indicative of the per- 
ceptivity of the being; and to attri · 
bute the more notable ones of ye-- 
getables, to certain mechanical dis 
latations, and contractions of parts | 
| occaſioned by external impulſe, is 
to err againſt that rule of philo- 
ſopb yzing Which Ae the ſame 


cauſes | 


cauſes ; for elſes « « rl | F= ne kind. 
The m ae in botk caſes. are | 
| accoim nodated to the PAY : 
ation of the being to which they 
e are N ly he and une 


is m. Nec 
ted-as criterions of perception. 
I am ſenſible 9 nd ot 


: logiſts, eg he motion ot the 
heart, the peri We motion of the. 
| bowels, the contraQions obſervable. 
upon external impulſe in the muſcles 
of animals deprived of their heads 

and hearts, be attributable to an ir- 
ritability unaccompanied with _ | 
pen OE -£0 an UNEAL LON, 


7 


= animal kingdom. 


= 1 re ſeems to be no eon 1 
| ering i into ſo 


beings univerſally referred to 


Phyſical obſervations concemiitgh 


the generation, nutrition, organiza- 
tion, life, health, ſickneſs, and death” _ 
of plants, help us as little towards 
the eſtabliſhing a diſcriminative cha- | 
racteriſtic between them and ani- 
mals, as metaphyſical ſpeculations 5 I 
relative to the quantity of happineſs, 55 


or degrees of perceptivity. 


The eaſtern practice of frecundaiio ” 
ing the female palm tree by ſhaking- 5 | 
over it the duſt of the male, which 
Eerodotus mentions in his account of _ 


obſcure a diſquiſitionz „5 
eſpecially ſince irritability, i ad 5 
mitted as the cauſe of the motions 
of vegetables, muſt, a Fortiori, be . 
i admitted as the cauſe of the leſs , 
8 exquiſite and diſcernible motions bf : 


1 


: Ct ns 225 e 
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the com eem n 


mine maris, are exactly ſimilar to 


* 


eh 6 89959 
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Was of {6 re. nd 


them tc verlook „ 
preſent there are few botanifts in 

Europe no do not admit its uni- 0 
verlelley. It ſeems generally agreed, 

that a communication of. ſexes, Ly To 
order to produce. their like, belon no a 
to vegetables as well as to ee „ 
The diſputes: fübliſting among the N 


. IF 


anatomiſts, concerning the manner 
in which conception i is accompliſhed, 
whether Every animal be 0 


1 4 7 % 


ab 9 emellæ, or a vermiculo 7m, 


2 


— 


* 
4 


thoſe amongſt. botaniſts concerning | 7 8 
YOL, T7 eb OR - 


the manner in © oth io A les fi 
rundans contributes to the rendering Z 
; the ſeed prolific : : but however theſe 
Adoubts may be determined, they afl. 
fect not the preſent inquiry, ſince it 8 
is allowed on all hands, that as the. | 
eggs of oviparous animals, though 
they arrive at their full magnitude, Vs 
are incapable of being vivified. by 
incubation, unleſs the female hath _ 
had commerce with the male: ſo 
the dates of female palm troes, E a * th 
the fruits of other plants, though 
they ripen, and arrive at maturity, . = 
-will not grow unleſs they have been = 
fœcundated i the 1 1 the 


male, N 


KS SS π—. 


the Later of « opinion pens hath 0 
long ſubſiſted, and in a matter ſo 
little capable of being enlightened 


by. ee probably ever wil 
wbb 5 


- 4 — 2 > 
| e 


pag and 2 an umbilical chord ar are | 


by all thought eſſential to the ef- 
fecting theſe ends; and ſince the 


cotyledons of plants, which include 


the corculum or firſt principle of the 
future plant, with which they com- 


municate by means of tubes ce 


out into infinite ramifications, are 
wholly 


: umbilica] chord of en, * ue 


are nouriſhed: and dilated in ; their 
dimenſions after the ſame way. This 
analogy might be extend 

Bene by Saen that the lobes, 


„ - Ob 


er ee nee 


nded and con- | 
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5 3 as well as to 
5 Eife belongs alike to 
5 doms, and feems to 
N Fake hah; 


_ by af 


ZÞ . Ape oF; «Staſh of A 
Y- |. Ws mes 8 
rots awia . 


juices ſg wei, repletion, and pi aings 3 

from inanition ; but can ſuffer am- ꝛð 
putation of limbs without being de, LD 
lg ws of band 1 a-Erojla = 1 


8 
89 
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as are We. to \ frequent,s 
from winds, being far, firmer . anc 5 
longer lived than thoſe which, grow. Fr 
in ſhady groves, or hot houſes +bath.: © 
are incapable of aſſimilating to their 


prope. fan 


MV; Le. 
* | 


Ee 


E — \.4 


TT 136. * 
dr feuits are found to taſte bf 
Toll, juſt as the vrine, and ks; 16 
fleſh, and bones of animals, often. 
give indications of the particular | 
pabulum with which they have been 
fed: both die of old age, from e . 
ceſs of hunger or thirſt, from external 
injuries, from tay er of v wear 
Ts or poiſoned food. e 
Seeds of various kinds retain their - 


vegetative powers for many years: 


the vivification of the ova, from 8 
5 which the inſects occaſioning t ie 
ſmut in corn, and the infuſoria ant . 
malcula obfervable i in water after the, 
: maceration of plants, probably pro- 
1 ceed, may be eſteemed 4 ſimilar. 


wy 


1 phee ne an K i is not _ lente . 


| Has the ſheds fn 0185 oms, of mts 
| cor, a and of the whole I + Ming? . 
de nor in « tepid, "humid z,, 
—_ 


n 
r 


| * loſe in A a little time ; their 
5 Dower of ſpontaneous | motion, coa- 
leſce together, and grow up into | 


| theſe 1 very ſingular plants: : the quick 1 


| ſtroys the tex 


neſs of their increaſe, and the irre- 


filtible force with which the leaſt 


mouldinefs propagates itſelf, and de- ; 
Ire of the bodies upon. 


Which it fixes, fee to point to- 


| wards an animal nature. 


Different vegetables ne Bf dak. 3 


3 Pies ſoils, as different animals do 
_ different food for their ſupport and: 


well being : aquatics pine away in 


dry ſandy grounds, and plants which. 


love rocks and barren ſituations, 
where they imbibe their chief nutri- 

| ment from the air, become diſeaſed 
and putrid in rich bogs and ſwamps. 


There: are aquatic animals which 
come immovable an lifeleſs, 
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4+ 152 * | 
when the rivulets in ab 70 he 1 ES 
fiſted happen to be dried up, but 
which recover their life and loco» - 
motive powers upon the deſcent of 
rain; in this circumſtance they a = 
analogous to the claſs of maſſes © _ 
among vegetables, which, though | 
they appear to be dried up, and 
ready to crumble, into duſt during 
the heats of ſummer, . yet recove 3 
their verdure and vegetable life in 
Winter, or upon being Pk. into * 
. humid IP 4 
N rembley, Bonnet, and Hall anzani 
| have vaſtly amplified our views of = 
nature; they have. diſcovered to us 
divers ſpecies of animals, which max 
be cut into a variety of pieces wich- 
out loſing. their animal life, each 
; piece growing up into a perle ani: 
mal of the ſame kind: the multipli- 
cation 1 of vegetables by the planting 


3 : 52 . 1 


ks of the legs of era 
1 lobſters, err of. the horns an 
| 14S legs f geen of 


the ebe a of the ve in which 


is a e effect. The n re- 5 


BY 


pping 1 esch , 


claſſes 3 - Monecia. ; and Diæ 
hermaph 
the male and female organs of gene; 
ration within the ſame empalement. 


Ncid , care 
odites; that is, they have 


Shell-fiſn, and ſuch other animals as 


reſemble n, in not being 


; © . > - bs 
able tor move far in ſearch PR 1 
With which they might propa * 4 
their kind, are hermaphrodites ao 
| Reaumur hath proved that vine frets 
ters do not want an union of "ſexes _ 
5 for the multiplication of their kind. 
che conjunction of -anirr hk 
Et * different ſpec a 
 lybrides, which in many eaſes can 
not propagate + botaniſts have ied 
= 70 experiment, and. by for wadating 
female flowers with the male duſt 
of another ſpecies, have prodi ced 
hybridous plants, of an intermediate. 
| ſhape, the ſeeds of which are 5 * en 
and effete. 5 
Trees ſhed. * 1 as | binds | 
5 do their feathers, and hirſute ani⸗ 
mals their hair. At. particular ſea- 
ſons the juices. of vegetables move 
with fulneſs and vigour; at others 
BY are leſs plentiful, and ſeem 60. 
| ace 5 5 


[tefs other animals of cold Hoo, 
every den of: life during the winter 
the action of the lungs and of : 
| t being, if any, e 
tibly weak and languid. i: Te 
. Few, if any. animals can exiſt 
—— A. eciproca ſueceſſion of 
Ge axial, the greater is its pro-. 
pen firy to ſleep: the ſame alterna- 
ſeem neceſſary for the health of 
ſeveral: vegetables; a great variety, 
of 2 _ up their, leaves, and 
6 inthe night tine; and this A. 
poſition for ſleep is more remarkable 
in young plants than in old ones; 


Yr doe ir, as might be ſuſpected, 
arpend 8 a the influence .of light 
A Ss | or 
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the light be let in upon th m or not. 
It may deſerve to be inquired, whe 


| | plants by become 
pious eee Waren lleep. 


where the heat is ; kept at che ſame 


degree, fold up their leaves at a 


ſtated time in the evening, and ex» 
pand them in the morning, whether 


ther by a relaxation of bes theſe 


in their ſtate of vigilance, as Kan- 
ius hath e to be che n 
Is 5 
. great e b. 
regular ſucceſſion in the times, ia 


which n of different 7 75 82 


accelerated or: r retarded in Ka 


: the effects 
. Heide are as re- 
markable in the retardation of the 
procreative intercourſ wot birds m 


mals are either — or. imm 
_ diately wholly nouri m 
g it en be; 


? Eingdoms ſhould be different 
in quantity than quality, s 


e 
r 


”s - 


by a ee anal lyſis flows the two | 


we could not from: thence diſcover. 
any criteria by which they might be. 
diſtinguiſhed from one another this 

"obſervation is confirmed by ex eri- 
ment. Animals, it is true, in ge⸗ 
neral yield a greater proportion of 
a volatile alkaline, than of an acid 


2 ſalt by diſtillation; vegetables on 
the contrary abound- i In acid >: ans 


yield not any volatile alkali, unleſ 


with the laſt degree of hear, or; when 
* haue en voſt ation; - 
in 
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* 6 Fer 5 8 opiniat: age a 
received. Muſtard ſeed, water creſ- 
| plants 


"ies, horſe Tadiſh; a d ot t 
of the Fetradynowia claſs are gene- 
rally faid to contain a volatile Aka 


e 


already formed, and to yie] 


d-it with 


the heat of boiling water $i from : 


none of theſe however 0 


which. would give a precipitation 


with corroſive ſublimate, the moſt 


indubitable teſt of a ſtuid's contains - 


ing even the minuteſt portion of 
volatile alkali I the pungent - mell 


— 


ſeems to have been miſtaken here, > 


a8 Sir Jobn. Pringle hath well ob- 


ſerved- the fætur to have been -in 


the putrefaction of many anima! 


ſubſtances, as as proceeding, from a 
volatile — and which may, 
perhaps,” be wich ks r truth atthf- 


— 
* 


— 4 —4:n. ——— 2 — — 


foe parts wy | 
. yield a a T * 
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| into * 
Fingers 


any „ dittinctive mark be 
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two kingdoms. 


Wi.ick respect 
8 chemiſts think that they have unk 
| out an infallible a univerſal cri- 


terion, by which th 


tinguiſhed from every animal 
Sgetable ſubſtance, ASP 
a which we can © 
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55" be 
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that what 1 
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can ſeparate, is not eſſe 
rent from 


et this, be it fixed oil 
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ra 5 Pe derhaps, of all ki | Kin | | - 5 | 
wath : flame. re ſembling 


4 at of charcoal; lead and tin burn 
1 5 like rotten wood; iron and other 
| metals may. be burnt to aſhes l in the 
= qpen air, but like charcoal cannot - 


be decompoſed in cloſe veſſels; 


; ſpirits of wine burn like ſulphur, | 


charcoal and metallic ſubſtances _ 
without producing any ſoot; 5 yet 
from ſpirits of wine an oil may be 


obtained: Why ſhould the Phlogil- 
ton of metals be thought of a nature 


wholly different from the oil which 


ſo obſtinately adhetes to charcoal, 
or from that which ſeems to enter 
into the compoſition of vinous * 
rits ? 5 Fo 1 
Naturalitts” as i as Ghent. 


have perhaps too precipitately em- 
| braced the opinion, that minerals 
. be een and readily. diftin- 


Þ _ 


ons.” A vile e 4 —_ 


ducing its like, conſtitute the ab: 
ſtract idea both of a vegetable and 


from a mineral: this idea is clear 
and definite in itſelf; but to deter- 
mine how far the coexiſtence of theſe 
qualities is in the nature of things 
neceſſary, or where any of them- 
ceaſes to exiſt, is a queſtion of vaſt 
_ difficulty. when applied to particular | 
caſes, Stones dug out of quarries, 2 
ores out of mines, in general, mi- 
nerals ſeparated from their matrices, 
are like the dead branches or limbs 
of vegetables or animals, incapable 
of receiving increaſe, except from 
an external incruſtation; but whe- 

cher the matrices themſelves increaſe, 
er that being in ſome caſes granted, 
| 8 whether > 


- | ſuccus, and a power of pro- 


an animal, as contradiſtinguiſhed 


ve en ieee He , 
on A parts, cannot readily be 
decided. cither way, In the Cris 


5 have been cut in n the reck 1 in former 
ages, are now in alto rolievo, 1 
chat the older the dates are, the 
greater is the protuberance, reſem- i 
bling the callus formed by a 
in trees. In the mines of Chrem- . 
nitz in Hungary, which have been 
wrought for above one thouſand | 
years, the ancient roads which had 
been cut through the rocks are ler 
to grow up; and it is remarked, 
that they approach one another in 
a horizontal, and not in a perpen- 
dicular direction; the ſame bs, 
menon may be obſerved 1 in the mar- 
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have been 3 971 De + Boot and 
others to grow like muffir | 


certain. ir Bhd ow they often contain 


a ; a Senner which 3 
them to: have been once in a ffuid 
ſtate; and ee a ſufpi eion that 


in their may reſem- 


ble the gums and refins extravaſated 
from various ſpecies of vegetables. | 
The vegetation of ſtones hath been 
admitted by many, and ſome have 


 contended- One” minerals, as. well as 


* 3 I 


PE, 1, 15 166 > Tr! 
| animals and vegetables, being i | b a 
ſieed, the greateſt: rock being no- 
. thing but the expanſion Tl 15 p rts 
of a minute grain of ſand; |  _/ 
SGalts diſſolved in water confi of. 
indefinitely ſmall molecule, which, as 
far as microſcopes .can inform us, 5 
"BEE ſimilar i in figure to the large cry- 
ſtals which become viſible to the | 
| naked eye, and which are formed, 
as it were, from the expanſion of „ 
one particle: it will be eaſily under- 
ſtood, how conformable this mineral ” 
cryſtallization is to the opinion of 
_ thoſe, who attribute the growth of 
animals and vegetables to the acgre- _ 
125 tion of organic particles of the fame - 
| kind. The concentrick cruſts. of 4 
which flalafites conſiſt, are not. ei- : 
ther. in their appearance, or their : 
formation, perhaps, unlike the cir- 
cles annually produced . the ſtag- ” 
4' .... _ 


of vegetation 


8 des The native BY 5 

and Rar rafts, og 1 appear to 

through the hardeſt rocks, and 
which from their great reſemblance 5 
to trees, have been called by ſome © 
arb oreſcent, ſeem to indicate a kind De 
n their formation. 
Suppoſing, however, that we pa . 

no attention to any of theſe circum- 
ſtances, yet cannot we form any 
judgment concerning the internal 
ſtate of the earth, The greateſt 
depths to which Miners have pene- 
trated even in mountainous coun- 
tries, which may be conſidered as 
excreſcencies from the true ſurface. 


of the earth, or the level. of the ſea, 


have ſcarcely: ever. equalled one ſix= 
teen thouſandth parr of its diameter; 


a diſtance altogether inſufficient for 
che forming any F SAS. 
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n 
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s and 
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of an animal b 


"TS ſeem i in their ae to have been 
. antecedent, others f | ſec vent to the 


WS". ys a 


matter Wet the o 


can examine, hath been fu 


do vegetable or animal life. Uthe | 
frata of limeſtones, chalks, 


he into c e e dee dit N Tg bs : 
| ſpecies into the ſame genus; different 


_ genera into the ſame kingdom ant 5 


different kingdoms he hath diſtin- 5 
that perhaps, but by lines of di- 
ben too minute for our obſ ws RR. 


in a common Sao; 58. ha it 


would ſeem, naturally ſubjected to a 


common fate, may appear humiliat- 5 
ing to ſuch as have been wont to 
entertain high notions of the phy- Hs 
fical dignity of human. nature: but 
it cannot offend nor diſquiet thoſe, . 
who feel within themſelves- faculties 
eſſential to the conſtitution. of moral 

agency, and who from thence - 
come. capable at leaſt of retribution; 5 


8 : 


+ 17 : 7 

5 of dre or . ai it 01 ar ano 0 he an po 
In the number of. our. e and _ 
in dhe modifications of thè intel- 
ctual facu ties which ſpring there 
from, we have a great reſemblance 
on ried. y animals which Es this”. 


which man or Ree Webel a e, e N 


1 nene * 155 "ory OY 
b 


re, . more Sonia 
to the account we have of i its ori gin, 5 
the human ſpecies, from the diver- | 
| fities of climate and of food, from 
changes introduced by diſeaſe, and 
continued, perhaps, by propagation, 
and from other cauſes which are 
c unknown to us, hath been branched 
out into a great many varieties: 
theſe, however, are as much diſtin- 
guiſhed in ſhape and intellect from 
„ one 
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in different 
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1 76 174. 35 1 
dhe bee Caffre Aft Cap bes; 5 "= 
the woolly-headed Negro of Africa 

the beardleſs Savage of America, 
the dwarfiſh Inhabitant of the Frigid 85 
Zone, the moon- eyed Albino, and 
the enlightened European, me as 
different from one another in this 
circumſtance as in outward form: 8 
yet wherever it exiſts even in the 
danken e chere ariſeth Aa pro- 

eee, | portionable, "of 


Fi 


9 | * Since the waiting: of this Effay: it "EA 5 
been diſcovered, by Profeſſor Sparmann,. that 

| the epithet here applied to the Caffres, on the 
authority of former Voyagers, is not juſt; 74 
and it is now alſo believed, on good authority, 
that the Savages of America would reſemble 
| Europeans. in having beards, if they did not _ 
| Pluck out the hairs by the roots as ſoon as 
they begin to appear. If the reader wiſhes 7 
to ſee an account of the principal varieties of 
the human race, he may conſult Yan Berchem " 
Tableau, publiſhed in the ene de Lau- 
lanne, I 783. | „ 
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middle. This is no very uncom- 
mon phænomenon. The Seine was 13 
not frozen at Paris in 1709, though 
the cold continued for two days one 
degree greater than in the preſent 
; a” Various reaſons have been bn 
| produced, in order to account for 
this ſeeming devi ation from the uſual 
courſe of nature. It hath been ge- 
nerally believed, that the ſtrong cur- 
rent in the Seine impeded the con- | 
gelation: motion will certainly hin 
der the parts of fluid bodies from 
acquiring a regular arrangement; 
= but it may be e nn ; 
| „„ will wholly pr vent Cf cence, 
m any caſe e hs dries of heat 75 
. : is leſs than what. would keep them 
fluid if th wy were quieſcent. We 
inſtai ces in 1 {tr 


FS, $ 7 


| ing their parts me 2 5 Ak choir if they 7 
are left at reſt; becauſe the ſuperfi-, 7 
cies which is expoſed to the air is 
conſtantly changing, and the whole 
maſs becomes uniformly, cold and. 
fixed at once, as yk as it has parted 
with the heat neceſſary for its fuſion. 
The moſt rapid rivers would proba - 
bly experience a fimilar change, a 
the cold in-the atmoſphere « continue 
| long enough to be communicated to 
the whole body of the water: for 
upon taking the thermometer out. t of 
the ſnow, which. laid upon the bank. 
of the river, and inmerſing it into Og 
the water, it ſudden ly. coſe, 2655 af 4 i 
ood at 32% or. higher; ſo that the 1 
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| 1 An" fe ir the fame 
kW hours Wh . 


den any peculia r erte me 
air W be come pore ch dry, 


time, b 42 rare a laid 4 


as it ra the courſe of the ri ls ang | 
we attribute the elevation of this | 
vapour to the at traction of che air, 
rather than to the com Parative | 
warmth of the water (for water juſt 
beginning t to freeze i is obſerved not 
to loſe of its weight k by evaporation 
in wvacup), the great cold may be 
thought perhaps to. have proceeded. 
from the ſolution of Water in air 
which was then carrying en; for the 5 
earth was glutted with humidity, and 
the air was become dry, having been 
freed from its water by an almoſt in- 
ceſſant pre cipitation for three days, 5 
under che form of ſnoyy or fleet. It 
is very remarkable, that the extreme 
cold of January 3, 1709, came on 
at © PR with a gentle ſouth wind, 5 
* 3 „ 
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a Was Aimümned wher en He's wind . | 
ines to the north; this is ac. 
An:! : 

counted for by M. de 128 Hire, from = 


wy Pe Flog 


the wind's having paſſed, over th ic 1 


5 


mountains of Auvergne to the fourth 5 


of Paris, then covered with ſnow 1 


* 
„ 8. 4®,; 


and. by. Mr. Homberg,, from the re- 


flux. of that air, which had. been 
flowing for ſome time from the ; 
north. I do not. ſee from what phi- 
loſophical principle it can be ſup- 


poſed, that the fame air in its regreſs 


from a ſouthern latitude ſhould q 4 ; 
| colder chan in its progreſs from, a 


northern; and as to the other opi- 


nion, the phznomenon « of the. cold's 


increaſing upon 1 the wind's chang ging 
from north to ſouth, hath been taken 1 
notice of in other places, where there | 
was no ſnow to refer it to. May it a 
not deſerve to be conſidered, whether 5 


the ſudden folurion of large e quan- 
ities 


effect A abe The peeing of * 
water in air is diſtinctiy men 
by Dr. Halley, | in the Philoſ. 
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ran, N. 1923 and in wube ech Mol a 


| of the Fre | 

nio Send ix — of by. Dre Hane. 
in 17 65: the cold attending the ſd - 
1 is eee ſimilar. to 
in a leſs degree | 


into a room newly W tree 
n ſummer· time lately watered. 

Upon taking the thermometer dut 
of the river, its bulb: was quick 
covered with a thin cruſt, of ice, - 
-which defended it ſo > much from the 


cold Aae in dhe 3 he 
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heat to cold, 


? 


bottles were not all full, 
ions were perfe&ly 
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Volat 


Fixt alkali per deliq. 
"Epſom ſalts Fr, An 
_ Glayber? 8 s ſalts | 


Theſe « ene agree upon the 5 
whole very well with thoſe of Pro- | 
feſſor Braunius, related i in the Peter ſ- 
burgh Commentaries for 1763: for, 
though his ſaturated ſolutibns of 
Epſom ſalts, and of fixt, alkali, had 

begun to freeze in a leſs degree of 8 
cold, yet it is probable; that his 
| Epſom ſalts might have been dif- 
ferent from thoſe manufactured at 
Lymington, and the ſolution of his i 


fixt alkali not ſo well ſaturated as 


that which i is made per deliquium. - $ 
During the fame froſt, I endea- 
| als to find out the pawers,. by 
which different ſalts, when they are 


e in water, reſiſt conggh- ; 
| Fn of tion. | 
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igures t to the 


xt 


Rochelle. — 
ſugar refined, Tr 4 | 
lat ted rartar, „„ 
's ſalr, mineral fixt alkali," — 4 — 
blue vitriol, volatile alkali, fal'am 1 
moniac, laſt of all, ſea ſalt, | Theſe 0 
experiments were repeated once or 
twice witch ſome attention; yet 1! 
would not be thought to propoſe the ” 
order in which T have arranged the 3 
ſeveral ſalts, as wholly to be reliec 
on. It were to be wiſhed, that's — 
ũùNW%%  — 


for Becther, in his Phyſica: 
ea, bib, 1. Jeck. v. cup. 1. where he 


005 en n and 
C 


a this kind with ſea falt; in equal 


quantities of water were diſſolved 


5 quantities of ſea ſalt, increaſing i in 
the. arithmetical progreſſion, o, FR 


10, 15, 20, &c.; the times in which 
the ſolutions began to freeze, reck⸗ 


; 7 5 5 7 
2 * WH } as 
ad 4 


x 9 vinous | ſpirits, from b 


00 be Aer ant 4 priori, that in e | 
laſt caſe the reſiſtance to congelation 
would be directly as the quantity of 5 
| ſpirit contained. in given quantities . 
of water. I made an experiment of 


oning from the time in which ſimple Ts 


water began, increaſed accurately in 


the ſame progreſſion: hence it may 
be inferred, that, in falt of the ſame 


| kind, the reſiſtance to congelation is 
in the direct fiwple proportion of the 
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chufion cannot be extended to ſalts 
of different kinds, ſince water ſa- 
turated with ſea ſalt is more diffi- 
cultly congealed than when ſaturated 
with various other falts, which it 
diſſolves in greater quantities. 


ity of ſalt diſſolved; this con- 
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2 1 made an experime 
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and I now venture to re 
count of it, in hopes that ſome p 

phical friend will take the trouble 
of proſecuting it. Tex 
of an excellent t 
direct rays of the 
was perfectly free from clou 
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mercury roſe to 1080 of * ; 
ſcale, and continued ſtationary. 'A 
fancy ftruck me, to give the bulb a 
black covering; this was eaſily. a 
| fected by a camel's hair pencil and ö 
Indian ink; the mercury ſunk a few 
degrees during the application of 
the coating, and the evaporation of 
the water; but preſentiy after roſe to 
11875 or 10° in conſequence of the 
black coat with which I had covered 
| that part of the bulb which was ex- 
poſed to, the ſun. If the bulbs of 
ſeveral correſponding. thermometers 
were painted of different colours, 
and expoſed at the ſame time to the 
ſun, for a given period, ſome con- 
jecturss, reſpecting the diſpoſition of 
the ſeveral primary colours for re- 
ceiving and retaining heat, might be 
formed, which could not fail of be- | 
ing, in ſome degree, intereſting. 
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ON ' matic oil Caput mortuui „ oh 
7. 0 expreſſed from the Volks > 
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| Gelatinous and ſaline part extract . 
ed from hartſhiorn by boiling i in wa- 


traction of gelly of CS | 
cervi ' phileſephice calcinatum. 5 
: rn diſtilled = — phlegm — 
Volatile alkaline falt and ſpit 
Air — Empyreumatis oil. — Caput 


* 1 


LY 


e 


4 
#4 te 
la a 0 


Method of preparing volatile a 
kaline ſalt and ſpirit from bullocks 


treſcent ies. 


Volatile alkali wan with the 
heat of boiling water from putrid 
blood, . dung, and 1 8 8 


urine. 


'Phoſpt 


neun and charcoal,” e to 
Mme method. ; 


_ Phoſphorus made by diſtilling f 
fuſible ſalt of urine and W to- 


| gether. 0 f | ff 


rus. 
of othies . which yield 
2 phoſphorus by diſtillation. 


3 of n | 


Hiſtory 1 Kuncket 8 phoſ gs | 
us made by diſtilling the 
extract of urine with phmbum cor- 


Method of rectifying Waun 5 
Several n ments with an 15 
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| prof to et incredi ile 
dictu elt quam late per uni- 
verſas Europe regiones ſeſe 
Philoſophia Naturalis, ex. quo Peri- 
pateticorum atque Axiſte 


telis Auctori- 
tatem fregerit Baconus. Hinc, æque 
ſingulorum, ac Societatum et Acade- 
miarum Laboribus Commentariiſque, 

_ adeo jam diffuſa eſt undique et difſe- 
minata, ut ingentes ejus Auctus et 
Progreſſus Cogitatione vix quiſquam 


Poterit complet. 
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Jacebat interea bemis parcius et 
infrequentius culta, ſanis pleriſque fuſ- 
pecta, et, Alchemicorum propter de- 
liramenta, ab ipſa Legum noſtrarum 
auctoritate improbata. At ut alis re- 
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1 bus e ita etiam et Artium "1 
entiis accidit, quz nec in imo gradu 
neq; . 
_ - Chemiam, quam haud ita pridem 

fuifſe audivimus domi ſqualidam, fuli- 


e in faſfigio'thotarh gatiuntur. 


gine infuſcatam, ot pre hominum ei de- 
ditdfum pauperſe pene*fidtevhath, foris 
per trivia miſere vagantem, inhianti paſ- 


fim popello præſtigias ſuas vendit: tem, 
a nemine fere non concultatim e de- 


ſpectui habitam, noſtris tandem te; py . 

fibus fefe atacrios erig gente, foci Be R 

dethuth. a Ptincipibu bus,” et 4 Ply | 
py; Sicats fatis ada 


reponaturt omnino dignd fit; cum nes 
= Prineipiorum pe Ty nee. ih 

Concluſionum 1 live. philofſo- 
Reg ſeu -civiſes fe us, Ulli 
n cedtat. „ 

_ Chenita genere Aupler at corpora 
vel reſolvit vel . componit. "Reta ; 


| corporum iiſdem, r ipſa eorum 


Värietas fp ecifica, erminis definitur; . 


Nie beam abſo lol Lene habetur cum 
ad Elements vel prineipia hottiogenen, . 


Hive _ fint five PRICION," 


_ cans i | 


| Partivitt en Sim Spar, Heat, 
i; Feneß zen WE 


She 


non ; forms wwrunt fed meer 


pora ee nder „ 
-hemia zutem quippe qua Telotenr 
mixta, reſoluta ele, et varia g 
inde exoriahtur pfæenomena dignofest 
Therapeutices fit quafi anima: "uot Etith 
infinitas fimul aliorum corporuth a- 
turas retegat, et actiones mutuas in- 
veſtiget, ad umverſam potios Phyfſcen, 
quam ad folam ecken, ranquarh 
ad ſuum ac proptium finem refertor. 1 
Ml'lchanica tum Phyfices tum Che- 
miæ ſanioris fundamenta feliciter po- 
foit Newtonus; cum de mutuis For- 
porum Attractionibus, vel, ur Chemic 
loquuntur Affinitatibus, ex quibus ofti- - 
nis edrum Refolutis et Compofitio 
pendet, in queſtionibus quibuſdam ſuo 
5 _ re "HP libello e quam fu- 
| 5 Saciſſime 
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tho 5 — extruxere re paululum Re- 


| centiores, felici admodum ſolertia; nec ; 


Adificio Adminiculum nec forma 
deeſt: Faſtigium N quod infinitum 
eſt, nulla ingeniorum ſagacitas, nulla 
tempor 0 imponet. 
In Theoreticam et Pratticam com- . 
mode dividi poteſt Chemia: hae que 
Encheireſes docet, Opificum eſt; A 
quæ veritatem exquirit, Philoſo horum. 
Veritatis indagatio omnis eſt Philoſo-— 
phiz finis, hæc autem veritas inter 
phyſicos cognitione rerum experimentis 
eruenda continetur. Chemia quoque 
infinitam propemodum experimento- 
rum, cum multis ante ſeculis tum noſtra 
etiam ætate inſtitutorum, copiam com- 
Pie rer atque iiſdem univerſa nititur. 
Notiora tanquam ignota proferre, de- 
peculari aliena, antiqua undique cor- 
raſa tanquam nova ac propria vendi- 
tare, hominis eſt otio abutentis: At 
ſimulata a ſinceris diſtinguere, dubia 
ſecernere a certis, indigeſtis nexum 
Cx conciliare et ordinem, ob- 
curiora illuminare, infinitis modum 
| . 
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lobi murals: parti ibus b 
hocce vidimus, quid obſtat quo minus 
in Chemia quoque induftriz aliquid 
periclitemur? Hac mente Provinciam - 
mihi ab Alma Matre demandatam, Regis 

Ornatiſimi munificentia inſignitam ſi- 

mul ac ditatam, ane in me fuerit 

colui, et cam. ä 

Lectores nihil hic n OY 

Corporum Metallicorum Affectiones cum 

alienis tum meis quibuſdam experi- 

mentis enucleatas; quas in ſeriem Pro- 

Poſitionum, brevem quidem at Lec- 

tionibus publicis Ie” et i 

luſtrandam redegi. © 

Opuſculum hoc Tyronum gratia; 
currente calamo conſcriptum, utcunque 
imperfectum et provectiorum notitia 
indignum, iis qui Chemiam a limine 
tantum ſalutant, vix erit inutile. Et 
cum nollem id extra Academiæ po- 
mcerium evagari aut publici fieri juris, 
erroris fi quid aut incuria fuderit, aut 
ab ipſius operis obſcuritate et diſſicul- 
tate irrepſerit, id ſolita pro ſua huma- 
vr nitate 
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ſtillatim condenſentur, Aiſtillari 
lidæ vero, cum ſurſumi evectæ fs ma 
ſolida condenſentur, ſublimari dicun-" 
tur: atque he vel Sublimata vel Flores: 
vocantur, prout maſfam « mpactam, 
verem friabilem eſſiciunt. 


Fluidum quodvis, ſolido affuſum 
et ab eo diſtillatione ratum, dicitur 
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; u igne, five ipſa ignis vi, five aqua 


nari dicuntur : Pulvis iſte Calx ah. 4 - 
latur; præſertim fi- corpora ſint e- 
regno minerali deſumpta. Corpora 


tione, 1 — vel 3 


9 concenfrari c dicitur. 


5 Corpora, quæ vel culinari vel 60 


poſtea affundenda (ut fit in 0 5 
calcareis) in Pulverem fragilen 
abilem, terræ ſimilem facile | 


quoque, cùm in hujuſmodi Puly' rem 
Acidis corroſa dejiciantur, zmennun⸗ 71 
dici ſolent in Calcem redigi," © 
" Corpora via bumida diſſolvi 47. | 
opntur, cum partes eorum fluido cuiyis 
ita adjunguntur, ut unum quaſi cum 
eo corpus viſu homogeneum conſti- 
tuant, in eo ſuſpenſæ maneant, nec ta 
men id opacum vel turbidum reddunt. 
7 Corpora ficca, quæ aeri expoſira 7 
Rh fluida, e e vi Delt hum: I 
ati dicuntur.. 3 
8 Fluidum, quo corpora didolvun=, 
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4 
52 _ 
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1 8 

75 


tur, Fol vens aut Menfiruun vocatur. 


9 Menſtruum, cum de corpore ſol. ; 


7 vent. nihil amplius in ſe recipere * 


n Poteſt, en dioitu. 
N e err. 


8 eſt ſive ſpontafea fete coat a, 
et ſive ſurſu m ſive deorſum fiat, Predpi- 


tatio humida dicitur ; atque Materia ad 


imum dejecta, vel ad ſummum evecta, 
9 Magifterium vel Precipitatum vocatur, 
Ir Cum partes corporis ſolidi adeo 

a ſe invicem vi ignis expandente ſe- | 
parantur ut fiant flinde, corpus 7 
: 10 liquatum effe dicitur. 8 
142 Corpora heterogenea, quæ igne £ 
: ful? diverſa particularum gravitate in 


8 
15 
* 


duas' partes interea feparantur, Prec. 


pitationem ſiccam vel fiſeriam ſubire 0 
dicuntur. Pars illa que gravitate ſua _ 
majori © imum” petit, Regulus, altera 


mom ſuper incumbens Scoria appellatur. > : 


13 Eliquatio eſt cum eo ignis gradu 
in quo altera Minere onipolits pars 
ſolida ſeu refrackaria err e fuit : 
et we 1 9 e 
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J lurgica e mineris, eductæ et fu- 

fons Ria ſunt. e omniĩium 
9 "4h x : 9 ; . FE, 


j 
| 
4 xy 
7 7 
s k 
2 
; 
4 
8 
F eg 
* 
3 * 
„ 4 
F * 
4z *g 
{3 
1 7 
5 F 
3% 
* . 
4 : 
. 7 
$23.4 
$I 
7 5 ; 
1:34 FS 
WS 
4 
* 
3 
* 
> 
2 x 
Ft ' 
Se F 
1 5 
4 5 
LES 
#4 
4 K 
15 
— 5, 
. 
My 
5. 
- 
ay 
= 
EY 
25 
be 1+ 
* 
K j 
* 


cconcentrari dicitur. 


: lar”. igne, five ipſa ignis vi, five aqua 


Acidis corroſa dejiciantur, nonnu * 4 


vendo nihil amplius in ſe reci 


nn e fins conglaties : i 
tione, fluidum menen vel 5 


T's 


5 Corpora, quæ vel -culinari —_ 0 


poſtea affundenda (ut fix in lapidibus 


calcareis) in ee, fragilem, ni. 


abilem, terre ſimilem fatiſcunt, calti- 
nari dicuntur: Pulvis iſte Catx appel · : 


latur; præſertim fi. corpora fint \ex: | 


regno mineral deſumpra. Corpora 
quoque, cum. in hujuſmodi Pulv rem. 


7 dici ſolent in Calcem redigi. 

6 Corpora via bumida diſfolvi "i 
ountur, cum partes eorum fluido cuivis 
ita adqunguntur, ut unum quaſi cum 


eo corpus viſu homogeneum conſti-- 
tuant, in eo ſuſpenſæ maneant, nec ta- 


8 


men id opacum vel turbidum reddunt. 
7. Corpora ſicca, quæ aeri expoſita 
Kum fluida, e Ne TEE.” 


| you dicuntur. 


8 Fluidum, AGE | corpora. diſfolrun- 


tur, Solvens aut Menfiruun vocatur. 


9 Menſtruum, cum de corpore ſol- 
e et 


ne Poteſt, en dioĩtur 7: 
; 10. . 


TEIN 


1 N corporis a ir jen Eruo que 
| fot eſt. ſive ſpontanea fitfive coacta, 
et fveſurfuln five deorſum fiat, Pradgt. | 
tatio humida dicitur ; atque Materia ad 
imum dejecta, vel ad ſummum evecta, 
 Magiſterium vel Præcipitatum vocatur. 

11 Cum partes corporis ſolidi adeo 
a ſe invicem vi ignis expandente Te: 
parantur ut fiant fluide, corpus . 
vel liquatum eſfe dicitur, * bg 


12 Corpora heterogenea, quæ "igne . 


fuss diverſa particularum gravitatè in 
duas partes interea feparantur, Preci- 
pitationem ſiccam vel Yfortam fubire 
dicuntur. Pars illa quæ gravitate ſua 
majori imum petit, Regulus, altera 
1 ſuper incumbens Scoria appellatur. 3 

13 Eliquatio"eſt cum eo ignis gradu 
in quo altera Minerz compofitæ pars 
ſolida ſeu refractaria manet, Nu dit 


et 8 25 e PT. 
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C Ubſtantic metallicæ, arte metal 
O lurgica e mineris, eductæ et fu- 
lone 1 ſunt corpora omnium | 
ee 3 3 R lea ” 


6 | 


165 3¹⁰ Ty 
3 | ponderofiſn a et 0 niſi Fubriſius 
TT on dividantur) opaciſſima, aqua non 
Fan igne fuſilia, at calore atmo- 
 tphare terreſtris (Mercurio excepto), 
non fluida, fulgore et nitore peculiari 
inſignia. H æ in duas claſſes, Aleram 
Je” diſtribui . ö 7 , e 
2 Metalla, dee — dognita 
font, ſex * antur; 


ge 


5 (que metallis Potius. « annumerari - 4 
beat), argentum vivum, Regulus Anti, 
2 Mn Zincum, Reg. uius 


aha fob, at remere forſa n, ende 
Regulus Arſenici. 
4 Metalla a eee majori . 
malleabilitate præcipue diſtinguuntur. 
5 Metalla fere dividuntur in — 
ordines, metalla perfecta ſeu nobilia, 
et metalla imperfecta ſeu ignobilia. 
Perfelia habentur Aurum et Argen 
tum; quibus adjungi debet Plarina. 
Reliqua imperfecta efle deprehenduntur. 
6 Metalla.perfefta ſunt, quæ in igne 
8 violentiflimo et A manent, et calci- 
nationem 


% 


2 que As. or. pela P 
2 et r eee 

7 Omnes ſubſtantia metallic ex- 
| coptis daten —_ ny Argento et 5 


been in ealces com wertu 
ad mitt. t prout ee ou 
N minuſye —— „ n 
38 Calces et Vitra e 2a: . 

5 Carbone; Oleo, Sevo, aliifve ſubſtantiis 
Phlogiſton debito ſtatu in ſe conti- 
nentibus, p eſertim-in vaſe clauſo, igni 
expoſita in formam ſuam priſtinam me. 
tallicam reducuntur, odo calcina- 
tionem nimiam non perpeſſæ ſunt; 
5peratio vocatur Redu#io.—Annon 
| 2 Subſtantiæ Metallicæ conſtant 
terra vitreſcente et ſubſtantia in- 
Quod fi Phlogiſton ſit 
vniforme quiddam ſibi ubicunque re- 
periatur ſimile, quæri eſt ino num 
terræ metallicæ ab aliis omnibus terris 
vitreſcentibus genere diſerepant: et 
proinde, num Arte Chemica ſubſtan- 
tiæ Metallice generari queant: 29 
utrum fubſtantiarum Metallicarum dil. 
_tnplghut}-"- 4 ferentia | 
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em Phlogiſto conjungitur; ; 80 n ab, in in. 2 


an a dert. ro- 
10ne et nexu quibus eadem t 


0 poſſe n necne ine 
V m-rranmmnrati 35 TS #05 26 
2: Subſtation Merallicz; fuſione in- 
ter ſe miſtæ, raro magnitudinem rl 5 
habent quæ oriri debeat a magnitudi- 
nibus partium componentium ſimul 
ſumptis. In quibuſdam __ ut in 
mixtura Stanniĩ ex Cupri decrementum 
magnitudinis et incrementum gravitatis 
ſpecificæ ſunt admodum notabilia. In 
-aliis, ut cum Stannum et Zincum una 
colliquantur, tantum eſt magnitudinis 
incrementum, ut gravitas E _ 
denſitas mixturæ minor fit. gra. 
ſpecifica corporis levioris. In mixtura 
Cupri et Biſmuthi ea fere deprehenditur 


ſitione aliorum 


| denſitas quæ ſecundum regulas com- 8 


_— hydroſtaticas expectari debeat. 

o Quædam ſubſtantiæ Metallice, 
Ex. 7 Aurum, Argentum, Cuprum, 
Plumbum, Stannum et Zincum, igne 
fuſæ adeo magnitudine augeri, et ſpe- 


eifica n diminui dicuntur, ut 
fruſtulum 


* 


cuilibet cart ndem cum fluidz ſint 8 1 
jectum, ſubinergatur et in fundum ſub- 5 F 
ſidat; ut neſs in Mats Cera et Refinis _ 


oy ru um 55 18 innatet, quem 
"md ſulphur ſolidum hkl ED 
""_ aut Glacies aquæ innataat. 
11 Plorime, fortaſſe omnes, Sub:: 

| Metallic "i igne ſatis ful et 


— 


dam regularem diſpoſitionem vel C. 
talliſationem in ſuperficie vifibilem, 8 
in diverſis we een acqui- ; 
Tere C dicuntur. - bee, OS 


lore dilatantur, frigore contrahuntur. 
Hæc magnitudinis mutatio, Pyrometro 
menſurata, minor eſſe obſe in 
Regul timonii, et major in Zinco, 
quam in alia quavis Subſtantia Me- 
tallica. . ee (4 Vf. 
13 Omnes * Metallic ci- 
tius et caleſcunt et r. ſeunt quam 
aut Spiritus vini, aut Olea, aut alia 
ulla corpora: et hinc Thermometris 


+ ws 5 f : 2 
4 0 Pat 1 . et 


3 14 Subſtantie . 


1 nec in reciproca Des en- . 


— 


omnia ( 


| fitatis, cohærentiæ, duritiei, — c 

tione quavis ex his quocur modo 

compoſita, nec denique 1 wh 

lam generalem legem hue uſque Ie- 
pertam, ee vel eee vel 
amittunt. 


15 Corpora Metellies fofa von. 


cum ſalibus et terris etiam metallicis 


reſpuunt eonnubium, ſuperficiem con- 
vexam habent; preterquam- quod 7:1 
fuſa fit. in vals, — ab h horuw 
quas, et * ſuperficiei 1 e 
ſtruitur. Si eum fulphure liquifiant, 
ter Aurum et 2 is 
mineras, 11s quæ e fo eruuntur 
ſimiles, ET. ab us vix diſti ue 


convertuntur: cum Arſenico, oops 


per fuſionem vniuntur, et ab eo fragilia 
redduntur. * l 


16 Metalla quadana, - uti Fenn; 


: Cuprum et Argentum, quæ ignem ut. 


ftuant fortiſſimum poſtulant, ſulphure 
addito citò 2 dum alia py . 
1 . 


api wn e et Sta In m_y 
ſatis. fuſilia, cum x .Sulphure- cane un 
Wan aodum refractaria. 


-ERCURIUS 5 corpus! me = 
tallicum tactu frigidum, om 
nium (Auro et Platina N pon- 
deroſiſſimum; eo propemodum 
gradu quo aqua ebullit aut etiam mi- 
nori, volatile; corpora, niſi meta lica, 

non madefaciens; Arm of hæræ ter 
reſtris calore fluidum. „ 
2 Mercurius frigore-- . 1 
miſtura ſpiritus nitri fumantis cum dive 
orto, in ſolidum mutari poteſt. 5 
3 Mercurius frigore in ſol bios con- Ls 
ſtrictus eſt metallum eximio nitore 
ſplendens; mallei patiens; duritie et 
ſono quem reddit plumbo perſunile. 
* Magnitudo Mercuri frigore . 
minor eſſe dicitur parte circiter 100 
quam der e e ercu i 
nme calefacu Ars 


: +44 7 T3. 


wy Mer- 


„ 56 5 


4 5 . cum jamjam it vel in 
* ebulliturus, vel in frigore fluidi- 
tatem ſuam · amiſſurus, celeriter aſcen- 
dere et deſcendere obſervatur. © 
6M ercurius purgatiſſimus, alu EY : 
tumque agitatus, converti poteſt aliqua 
ex parte, forſan omnis, in pollinem 
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connubium petit, et maſfas (utcunque 5 
ſub fuſione agitantur) diftinctas, cur 


8 CONTIN ſemper exhibebunt. 


1 Piumbum feriprorium ſiwe Mo- 
bdwena, igne violentifimo otriul, 
feed ah inne rto decimam quar- 

| _ mms . 
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2 Cuprum, diu candeſcens, 
fvir ; foſum, fit humid? 


1 in 2 e violentiori A 


nM convertieur, 
folari: denfato vi 
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1 Þlvicur, . nec non oh Alkati — vo- 
N Latili, a Salibus mediis, Oleis expreſſis 
et eſſentialibus ab ipſis Acre et u 
eroditur et in Eruginem mutatur-: 
fridtu calefactum, odorem; manducatum, 

ſaporem naufeam, mogentem præbet. 
Cuprum ab Acido Nitri „ 


diffolvitur 3-ab Acido marine difficilibs, „ 


5 ab Acido. vitriolico difficillime, mil - 
acidum ſit coneentratum et ebulliens. 
 - Hec Solutio cryſtallos dat, cæruleas, 
Agura rhomboidales, in acre non deli- 
bo queſcentes, quæque Vitriolum conſti- 
28 tuunt quod a Mercatoribus Romanum 
aut Oprium, vel W cœrule k 
vocatur. „ . 6 T V 

6 Ab aquis cæmentatoriis ut v vocan· 
tur, vel, quod eodem redit, a vitriolo 
æruleo in aqua ſoluto Cuprum pu- 
riſimum præcipitatur additione ferri. 
F _$olurio vireſcit, acido ferrum ſabeunte. 
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7 $i Cupri, lamelle ſint alternatim 
e m j FIDARELS exſiccatis Ivy 
| = 


48 


n 


) ercdentur, er ſupel 


Firidi-crufea quadam | 
| £6 operi tur eff Moteſtentia, dus 3g 1 
vel Viride Eris „„ 
es Viride Aris ven = | 
. 
| ako fieco i inpulh = 
> "que apuck e | 1 
Propris dicuntur Firide Aris diftillatum. 
9 Vitide Ztis diſtillatum, dimidum 
/ penè ſuf onderis;' -Azidt "adinodum- = 
concentrati diſtil tione prebet, quod | 
volatilis, odorem exhalat 1 — 
igne Spiritus duemadmodum a T © 
inflammabilis; cryſtalliſationem ad | 
mittit; et  Etberen/ acetoſum Ain, 
tione eum Spiritu Vini ehibert. 
II Neſiduum er Spirito veners 
præparatione in Cuptum'reducitur per 
mplicem cum Borace fuſionem. F ; 
| 13 81 Cupri 
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14 Hoe 

_ o- Paratum, N etiam jon run 
vitro miſtum et ſine additions, fuſum 
colore viridi vitrum imbuit. 
e N ge ſit cum Lapide Ca- 
Kminari. aliave .Zinci Minerâ, debi ta. 
adhibitâ encheireſi sollicuefactum, pon- 
dere, ad tertiam vel majorem ponders 
totius partem, augebitur. Mixtura 
Metallica flava conltabiru, 2 a. 
chalcum vocatut. 1248115 
e Aurichalcum 2 ene Cupri 

malleabilicatem 1 3 Taos calefaam | 
fir frag! ile; ſed levius, durius, fuſilius, 
magis, ay aig ſcorificationi in igne - 
mitioxi, actioni aeri 245 aquæ ipſo Cu 
minus obnoxium henditu. 

17 e igne diutius ſu- 


a mutatur in Copy WB +; .qupPe « 2. - 
: | cum 


N ; 
: by F h 2 
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tutatione - amalgamiatutn, - mutatur in 
Zincum? quippe Cuprum, reſtante 
_— 3 adjungitur- . 28 
190 @ cum Zinco i 55 
Proportione 4 : 1. vel ſecunduny 
alias proportiones, Mixturas varias Me- 
tallicas conſtituit, colore Auro per qua 
ſimiles, at proprer Zinci impuritatem 
plerumque fragiles; quæ vocantur Me- _ 
talla: Principts Rupert, Wtalla aures 
| fophiftica, Metalla Tombacina, &c.. 
20 Cuprum album confititur ex Cupro 
3 colliquefacto cum Arſenico per Nitrum 
fino. Sæpids fuſum pondere diminditur 
parte circiter ſeptimã, in Cuprum ru- 
brum mutatur et ſub fulione ode | 


21 Si Cuprum et 8 quibus 7 


— Aurichalchi aut Biſmuthi ) 


nonnunquam adjicitur, per fuſionem 
commiſceantur, Mixturam Metallieaa 
conbituentfubideany duram, ſonoram, 
fr Aeris et Aqua actioni ipſo 
Cupro tonge difficilius cedentem; qua 

rocatur Metallum imeniorum bellico- 
e | runs, 


- 


A 4 "amp anarim, 
© "Bronze, &c: pro varia proporti 
bus Cuprum et Stannum ab liquantur. 
42 Si #quales e ien Cup 
det Stanni una fundantur, Mixtura ex 


his conflata minor erit, parte pluſquam 


== quam cuprum et ſtannum {mul 
mpta ; pondus tamen haud mutabirun, 


et gravitas ſpecifica fiet N88 e 
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T rg UM: eſt Khcrallumi imper. 
fectiſſimumz at᷑ti et aquæ . 
[a omnium faeillime rubigine exe 
ditur; cæteris, (Plating except) minds 
fofile, et (excepto Cupro) magis ſono- 
rum; duritie et elaſticitate 5 ex- 
fuperat; z ct unicum eſt . Magnete 
atrahitur. „ e 8 
2 Ferri Fun eylindricum, eujus : 
Diameter decimæ parti unciæ equalis 
eſt, ſuſtinere poteſt pondus 450 Lipra- 
rum. Hine: Ferrum vide omhium 
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3 non AS ke . 11 pn 
ponderibus quibus „ ua. 


metallica earumdem.Diametrorum, ue. : 


aſſolet, ſed quibus cohæſio data 
5 Quantitatur materiæ .1 


ſunt in reciproca N bo icata ratione 


eee ee iſrumpuntur. : 


3, e e aſt is 


| Faw. 5g quodammodo vitreſcit; 
fuſionem accedens ſeintillat, fu mum — 4 
flammam quaſi. Sulphuream emittit, et. 
in calcem mutatur: at in clauſo va 
Calcinationem non patitur. . 

4 Si Ferrum excandeſceris Fay 
continuo flatu urgeatur, Calor . 
augebitur et liquelccr. 2525 NY 

Ferrum ab Acido vitrjolico a uaſo 
faclllime diſſolvitur. Solutio hæc era- 
porata Salem præbet, viridem, rhome | 
boidalem, qui vocatur Sal. NR vi. 
5 W vel 1 ee ; 


per: atur; 775 vel : 
eribus, quibus fla, cyjus Diamerri 7 
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7 an Aus Ate vicdenfor m 
*Ferrum; marinum paulls N : 
itrumque cum eb Salem deliquelcens 
teim effleit; qui, em Acidum martnum 
adhibetur, in S rica Vini eſt maxim | 
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8 Acida omaia Wege bills: kd "_ : 


| a5 tim fermentatione generata,” fee 


non Sal Aminaniteus, Sales 15 808 
Aqua, et Aer, ag 21 um 
inde Pharmacenticis 10 9 7 
dicamenta. Horum Fern 

-Oraci martiales veCa ces Ferri,” 
19 zrantur Calcinatione, Præcipitat ne, 
vel Gmplici Actione ae, ret Kae 
et Aeris conjuncta. F 
1 —_ vel Fer errum  variis mods in 9 | 


| Sale Ammoniaco uod in lig orem de- 
liquio redactum eſt. 5* Vun 92755 = 
. beatum, vel Ferrum in vino Nhenano 
digeſtione ſplutum. 6 Rotuli martiulet, 
et Tartarus «Chalybeatys, vel Feen 
cum Tartaro conjunctum, r 
| 9 Limatura | 


wpins et exficcata, in ; ublglner 1 7 1 
n. 7 . augeture et 9 * 
ur dici ur, diſtillatione 
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qua pirites Fas h magna, Hammam 
with Soc: PO 18 A 7M ith vn =: > 
facillime coit, et ab eo reduücitor 1 in | 
FF Speciem Miners acre efloreſcentis, 
| Vrrins: marc ffrſenc peillie — { 
Ferrum, 35 Phlo gilto im- 
bin mutatur in Chalibem. 1 
1 Chalybs, K logiſto  fuperabun- 
privatus, mutatur in ferrum. 
E Utrum Phlogiſton fir vnicum | 
Prineiplum, ex ruſts . 3 
nore copia bende inder er N 
7 ifcrmen? Ned — 
1 1 4 5 ; Chalyby, g 
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modum. et W * Et 


ip, Ipguitur r;que 
1 
jeri, 


2 et toxtura magis 

fans exiguis, divert 
verlis Generibus magnitudi 
46 Chalybs cxpolitws,.. per di 
ignis actionem, diverſos. xf 
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ifick, e in igne facili 5 
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lores,.. Prims flaveſcit, dein 7 5 


kthbeſeit, purpuraſeit, liveſcit, ni 
tandem au 
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ne cande PD wy 


dhuc 
2242 Thalybs, igne candefactus, e ex 


1 in fr lap: OS Sore n Ri 
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> decocti Gallarum 00 fo 


ſubſi CRE, 


poteſt. £& 15 in 
| » Ferrum | 
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hn 12 15 


J nigreſcit, et lente in 
ſpecie nigri pulveris; 1 5 
acido maximã ex MAE terum. g fn | 


"quod phlogiſto qualicumtjye” 
Te ref IT 2 fob form. pulveris 6; 
J qui "x rib N | 
eum Bærolineuſe. 2 

n Cætulęum Bztolinenſe Aeida 
non Bunt: Alkalia fixa materiam bo. 


3 eo. exiratrunr, et ea faty- 


fi 


3 gabi, e 1 


as Alkali es” cum Materia colo- „ 
rante Cærulei Bzrolinenſis faturaca, - R 
5 cum Fe non efferveſcunt; Po 
_ Cxtuleuar "Vegerabitium non 'virideſ. 
cunt; et Ferrum, in Acido quocun- 
que Tolurun, fub czruleo colore ber. 


cipitant, _ x7 $1 
rend, in A e 


22 In omni fers ; 
coloratis, in Lapide Lazuli, in plexriſ- 

ue lpidibus pretioſis, in cunctorum | 

re Vegerabilium cineribus, in Craſ. A. 
ſamento ſanguinis, in Uring, er in car- 
ne Animalium, in cineres redactis, vel 
etiam lenĩ calore exficcatis, particulæ 
plurime reperiuntur wg LY N 
attrahuntur. So 
23 In Oſſibus Animaliom, 1 in pingue- „ 
dine, et parte ſanguinis ſeros8, calci -. 


natis, vel nullæ vel perpaucz depre = 
vol. v. Aa henduntur + 


Bonden et 
Singuing: Piciu um 
guine Piſcium Ik 
in genere, quo ub um 
rubrorum in d hero innatantium „ 
pia, eò major deprehenditur quantitas 
| particularum, ante, * obe- 
dientium. EE 
25 Particulæ, a Cineribus mag ete 
ſeparatz, Acidis diflolvi nequeunt. 

26 Ferrum, cum Plumbo . 5 
omne cum eo reſpuit conſortium, et ei 
perpetuo ſupernatat: at aliis Metal- 
licis Subſtantiis JA; ſorſan, quod 
calorem debitum ſuſtinere nequeat, ex- 

Cepto) facile per fuſionem coit, et Mix- 


turas varias Metallicas conſtitvit-; Ha 


autem, ſi ejus cum Regulo Antimonii. | 
(ob Sulphur forſan, quo Regulus in- 
| quinatur) mixturam excipias, Mag: "F 
netis attractionem patiuntur. 

27 Ferrum cum Mercurio vix amal- 
gamari poteſt, at ſub eo nihilominus 
per e Dies mee N va 
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M et metallum im- 
erfeBtutti; pfie Eereti9 Riera. 

et? fefilive 3 my Plumb s 
Pic.“ wine dukitie, dehatitate; 85 : 


Ififer: pe 8 ein Ziscüm fi 
48, elt Fraps! aeris 1 a 5 
4 : Stanni filum | eplindricutn;” - bj us 


ale deriinæ pA | 
ere pbteſt podus 49 Librarunb. 
2 | hea aſque fere dd et 
vel poſt fuſionem frigeſ- 
7 Glide tantum non con- 
dee, fit rigidum admodum et 
fragile, et ſi motu velociori in eo 
. a4 © ſtatu 
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# = 


| 1 <a Ar I 


poroſa erit divulſa 


gquæ fuſioni prox uma HUNT &. 
| Gtabulstionem ea methodo 
mittunt. "I | l 
3 „ fuſum 3 pa dirat ar- 
ſenicalem, ſrintillas emittit, et in cal- | 
cem albeſcentem, difficilime reducen- 
dam, et. in foo etia m ſpeculi uſtorũi 
vix vitrißcandam, citd calcinatur. 
5 Stannum in, igne fortiſſimo dintius 1 
defentum dicitur partim in flores 5 8 
limari, partim in calcem, rubeſeen - 
tem kedigi, partim in vitrum pelluci- 
W coloris rubei x uta, 17540 
| 8 amen, 9 imbum 
citius in cineres e A 4 m fin». 
5 gulaegrien calcinata. an 
7 Si. Calces ftanni et plumbi,, cum 
Glite calcinato vel vitro Gy ellacidiflime 
contuſo et fale alkalino fixo A * a 
dantur, maſſam vitreſcentem lacteam 
in arte fictili et encauſtica Ne 
| conſtituent ; ; cui 1 calpes aliorum, me- 


r 
+5 IF -- 


allorum n i 
diverſimode colorata Ants. 5 
8 St. ſtannum cum Acido e 
concentrato uſque ad hecitatem in vais 
d elauſis diſtilletur, multum exibit va- 
poris ſulphurei Jui inflammationem.. 
nonnunquam admi tit, et falphar ſimul, | 
in collo retortæ ſublimatum inveni- 
etur. Quod fi acidum fit aqua dilutum,. 
vapor eſt ſemper fere inflaramabilis, ct. 
_ ſulphur precedence, ut videtur, miads 5 
Havum et in minori copia generatur, 
9 Stannum in acide. vitriolico aquoſo- 
copioſe diffolvitur; ſolutio; debitã fac- 7 
ta evaporatione, cryſtallos ptæbet al-. 
bas, tenues lanugini ſimiles, quas 2. | 
| #riolum Jovis nominare liceat. > 
10 Stannum ab acido marino cale- 
facto et edncentrato promptius diſſol. 
vitur, et vapor inde inflammabilis. ſul- 5 
phur et Arſenicum redolens produci- | 
tur, cujus Pendo æquale citciter de- 
prehenditur parti qoadrageſimæ quartæ 5 
ponderis Stanni ſoluti. 33 
11 Si Stannum cum Sublimato wer- : 
curii corroſive diltilletur;. primo in ex- 
cipulum cadent guttulæ quzdirg acidi 
marini, deinde prodibit liqnor l 
„ 6 | 


Jans; q q or oy Taba? a b | 
ror (in ri Li tire, configend | 


annum cum aeſde marino con) obe- 
tam ſub forma folie elevabicur.” „ 

12 Stannum ab acido nitri Pomp. 
fine diffplvitur, vel potius ni cautè 
inſtituatur ſolutio i in calcem corrodi- 
tur: Ab aqua regia, ſolutio ejus facil- 
Arnie abfolvitur ; "I 155 CT ſolutio. eſt colo- 


ns et fp faults 5 variz, haud rare in 


ie juris inſtar gelati, concreſcit.” . 
Stannum i in aqua regia ſolutum, 8 

leni evaporatione arſenici plerum- 
que le exhibet : : quod. ab im- 
erfecta mineræ calcinatione prove- 
nire cenſendumi eſt, cum datur an- 
num ab omi arſenico 1 immune. 
14 Stannum in acido nitri vel in 
aqua regia folucum, et cum purpural- 
centibus decoctionibus Ligni Braſi- 
Hani, Cochinellz, &c, mixtum, colo- 
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"TH $i Sm” ar gentum vivu . 
E bier, et fal ammoniacus accurate 5 
adroiceancur . ac in igne forti ſubli- | 


2 Valo um petet quæ- 
„„ dam 


quad ohlogiſti additione. in fannum 
| reducarur. 85 ; 
16 Stannum in 1 Aceto, vino 8 
nano, et ſuccis nativis acidis we 
bilium diſſolvi poteſt. ü 
17 Stannum cum 8 meral- | 
Jie: corporibus facillime fuſione cQ — 
beiter pete fragilia (ob arſenicum 
quo ine uinatur) raldit, et In 
by 1 00 colli 1 - 
cum Biſmutho, 


nhl e cum f 
tum fit rigidios; fuſun 


Zinco, Regulo Antimonii, &c. fir ma- = 


"ou duyury, album, et ſonorum. . 
19 Stannum ſohatum eum mereu- 
rio facillime in Amalgama coir, quo 
ſuperfieies poſteriores ſpeculorum Pla- | 
norum obduei ſolens” | 
 90''Si Stannat ; Plumbum, et + Bi 
muthum una indamur, et cum 1 2 
curio commiſceantur, Nmalg zwi con- 
ſtixuent ad ies conenvas' I” | 
rr apprime doe tn : 
21 Stannum ſuſom "coped et Pow 
non tantum ſuperficier adha reſcir, fed 
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* Aenne eſt Metallam per 
Pas f ductilitate et fixitate Auro 
mum; 3. flujt cum primùm candeleit;: eb 
paullo facilius quam Ferrum, Cuptum 
et Aurum: Au Plumbum et Stan- 
num duritie et 
nibus Metallis excepte 
gis ſonorum eſt; aclione aeris et aquæ 
e immutabile, at a Sulphureorum 
2 1 ut ait Kunekeljus, i igni 
vehementiſſimo furni vitriarii pe . 
fem expoſitum, 64 circiter pe 
parte diminutum deprehendebatur; ſpa- 
tio duorum menſium, ut ait Gaſtus 
Clavius, decrementum ponderis in eo- 
dem igne patiebatur æquale parti duo- 
decimæ ponderis totius; ut aĩt Ham- 
bergius, vitro uſtorio expo tum in fu- 
| 1 mum 


„ 
8 


verſ am, —Annon p ponderum dec: nen- 

argente — potius quam 22 — "T0 
ectui fixitatis in Argento ipſo, attri- 

* bui- debeant . Annon fumus, quem 
obſervavit Hombergius, ipfr —_— L 
in Auras acte, potivs-quant-Argento in 
Partes diffmiles reſoluto, referendus eſt 2 

38 Ea eſt 1 tenacitas, ut fllumm 

Eylindricum, cujus diameter æqualis 
eſt decimæ parti unciæ, ſultinere Fo 

5 dan penn us e Librarum. 

8 A Im non ſolvitur in A 
Salis Marini, via humid; nec in A 2 

: regi; difficillime qvidem in Oleo 
trioli, etiam ebulliente; pro wompe ede 
vers in Acido Nitri ſolvitur- Solutio 

in Acido Nitri facta, fidepuratunr ſit 
3 0 ee . Wr ama 


. 4 
1 8 


; Cutem, Offa; cætera- 
que — ſolica, nec non Acha- 
tem, Jaſpidem, plureſque alios lapides 
fuſco vel nigro colore tingit : evapo- 
ratione in Cryſtallos concrefcit albas, 
e in 8e fue colorem een, mi- 
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el, penitus, vel ex paste, farts 
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rolls Argentum, en une 04 in 


per Acidum vegetabile, 2 
* vel EX fer mentatione- generatum $3 per 
Alkali volatile et Alkali frum, quod 
copficitur, calcinando Sale alkaline fino, 
cum ſanguine bovino: fed nee per Al- 
kali fixum commune, vel — 
vel Calcinatione cum C 
tabili paratum, nec per Ni fas 
detonatione cum carbone vegetabili aut 


alkalini volatilis quo alkali- fum fan» 
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